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RIDER MANUALS 

M€AN SUCCESSFUL SERVICING 

JOHN F. RIDER, PUBlISHER, Inc., 404 Fourth Avenue, N. Y. 16 

Export Agent; Rocke International Cotp., 13 E. 40lh St., N.Y.C. Cable ARIAB 


2000 Poges in this new 
RIDER FIRST plus seporofe 
*’HOW IT WORKS'* ond 

INDEX.$18.00 

ORDER YOURS TODAY! 




Television *'H0W IT WORKS" Available Separately 

If telovialon la not yet in your areo. It will bo »oon. Her* It 
theory you wont. 208 pogoa.$2.TO 


VOL 1 RIDER MANUAL 

1400Pagea,PIUS aeparate’*HOWtT WORKS*'ond lnd*«, $18.00. 
Everything that muat bo known obout the 1946-47 televlalon 
rocelvera (complete ond kit) of 34 monwlocterera. 

Seporole "How It Works" covora theory of television; Irana- 
miaaion ond reception, frequency atondorda, oniennot, voriova 
portions of receivers. 
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”of course we have 
all 17 RIDER MANUALS." 

. . and attribute a good bit of our success in 
producing a quantity of work in a minimum of 
time to their always dependable, complete, 
factory information. We will have Volume XVIII 
as soon as it is published." 


VOLUME 1 


RIDER PA MANUAL 


TOO—NEED ALL 17 RIDER MANUALS 

Abridged Monuolt I to V 

(one volume) . . . $19,80 


Volume XVII. . . . 


Volume XVI .... 


Volume XV ... . 

19.80 

Volume XIV to VII 


(ooch volume) . . 

16.50 

Volume VI . . . . 

12.50 


Record Changers and 
Recorders . . . . . 


Moster Indeii. covering 
Monuola, Vols. I to XV 


1.50 


Covers 145 Manufacturers’ 
Amplifiers, from 1938 to Date 

Bigger and better than even we had antici¬ 
pated, the scope and thoroughness of this first 
industry-wide PA service manual makes it an 
essential piece of equipment for any shop doing 
PA work. It covers public address systems, outdoor 
announcing, musical instruments and phonographs, 
theatre and church hearing aids, electronic mega¬ 
phones, intercommunications systems, theatre and 
home motion pictures, school, hotel and hospital 
sound systems, mobile and portable sound systems. 
• It provides schematics, voltage and resistance 
tables, tube and chassis layouts. Installation notes, 
operational instructions, impedance matching. • 
Separate "HOW IT WORKS" book explains the 
theory of various designs employed in different 
types of amplifier systems, the servicing of PA 
systems, using the sine wave and square wave 
means of checking, methods of rapidly locating 
faults. Everything you need. 


NOTE: The Mallory Radio Service EncyclopediO/ 6lh edifion. makea reference lo only one aourcc of radio receiver achemolica—Rider Monuola. 
ANOTHER NOTE: The C*D Copociler Manual for Rodio Servicing, 1948 edition No. 4, mokea reference to only one aource of receiver achemotica —Rider Monuola. 
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Offers These BIG Advantages... 

'I'lie siiuill si/o of I lie Mallory M idjcel rol lets voli {service [>oi lable», aulo 
radios and Miiall \(M)(^ receivers which require ccMilrol^. 

I he iiiiiqtu* shall clesijiri of llu‘ Mallorv Vlidjielrol savc> iris( alia I ion time 
with nU (N|M‘S of kiiohs. 

h leelrical charaeleri^I ies le( n on use ihe Mallorv Alid^t'lrol to raqjlace 
iVs^^ as well as controls. St*>cks are liirther rc<lnced because 

no special sludls are neede<l. 


TIh* Mallorv Mitl^rirol is 
ninifiiallv qiiiei, [)odi itir> 
eliimieall) and eirct P trally 
—and lesis prove \l s/av.s 
Jii atUiil Ion, thr Mal- 
ktrv Midij^oirol lias niin all 
Ill'll lea l.iirfs. 


• NEW SIZE 

• NEW DESIGN 

• NEW SHAFT 

• NEW EXTENSION 

• NEW SWITCH 


• NEW element 

• NEW CONTACT 

• NEW TERMINAL 

• NEW TWO-POINT 

SUSPENSION 
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Ranges 

20.000 Ohms per Volt D.C., 1,000 Ohms per 
Volt A.C 

Volts. A.C.: 2 5. 10, 50. 250, 1000. 5000 
Volts, D.C.: 2 5, 10. 50. 300, 1000, 5000 
Milliamperes, D.C.: 10, 100. 500 
Microomperes. D.C.: 100 
Amperes. D.C.: 10 
Output: 2.5. 10. 50. 250. 1000 
Ohms: 0-2000 (12 ohms center). 0-200.000 (1200 
ohms center), 0-20 megohms (120.000 ohms 
center). 

Siie: 123/4" X lOVe" X 5%" 

Weight: 8 lbs. 9 oz. 

Price, complete with test leads and 26-Page 
Operator's Manual. $69.65 


I • 


—autematicfally rotates one of 18 separate 
scales into pojsitien as you select the range. 


SIMPSON MODEL ’221 ROTO-RANGER 
HIGH^ENSITIVITY A.C.-D.C; VOLT-OHM-MILIIAMMETER 


is the only multiple scale test Instrument of its kind in ilW world. 
"R di'fimtely reduces the possibility of errors-by providing^ singietsca'c 
for each range of this hnest of voltsOhm-milliammeters, As the selector 
switch is moved to the range desire;d, an ingf^nioftis gearing mechanism 
rotate% a drum, bringing into place behind the mc"ter w;^ijidpw the proper 
scale for that range. Here is the equivalent of 25 separate^ -instru¬ 
ments coinbined in one sturdy and compact unit.>(18 ^ales^ 7 additional 
direct reading ranges through use of high volfage and outpiit jacks.) 
The patented Roto-Ranger principle eliminates the cbnfusion of num- 
, erous readings on one scale, and the multiplying factors ^mmon to 
ordinary multi-range testers, by providing a separate scale for each 



co****^** 








lOOOOMUS 


A separate scale 
for every ranges 
automatically! 


' large 5 Vi meter. >>, 
^ with 18 separate/ , 
full length scales! . 




range. There are no cramped calibrations in these Tull siz^d Roto- 
Ranger scales. Each is desijgned as it would be fora separate instrumept. 

SIMPSON ELECTRIC COMPANY 
)0-5218 W. K[nzje St.j Chicago 44, lil. 

ilCanodo: Bach-Simpson, Lid.. 
lorAfbn. Ontorio 


High vo/tage probe (25.000 volts) 
for TV, radar, x-ray and other high 
voltage tests, also available. 


«ooo 


icboomms 


tO.OOO 


D.C. OUTPUT ^ 


Ask your Jobber, or write for 
^^complele descriptive literature 
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RELAYS 

FOR EVERY PURPOSE 

Over a JHIilliott in Stock! 


STANDARD DC TELEPHONE RELAYS 


Stock 

Operating 

Coil 



Net 

No. 

Vollage 

Resistance 

Contacts 

Manufacturer 

Each 

RlOl 

24V 

1500. 

OPST(NO) 

Auto. Elec. 

11.35 

R102 

24V 

400. 

SPOT 

Auto. Elec. 

1.10 

R103 

24V 

OUALIOOO 

3PST(N0) 

Auto. Elec. 

1.35 

R 105 

24V 

600. 

3PST(NO) 

Clare 

1.20 

R106 

24V 

1300. 

3PST(NC) 

Clare 

1.25 

R152 

12V 

50 

OPOTSPST(NO) 

Cuardian 

1.10 

R 153 

12V 

200. 

SPDTSPST(NO) 

Stromberg 

1.25 

R 154 

12V 

200. 

SPST(NO) 

Clare 

1.20 

R 155 

12V 

100. 

SPST(4N04NC) 

Auto Elec. 

1.15 

R-158 

6V 

50 

4PST(NO) 

Strom berg 

1.10 

R159 

6V 

50 

OPST (NO) 

Slromberg 

1.10 

R160 

6V 

12 

3PDT-3PST(NO) 

Auto. Elec. 

1.05 

R161 

6V 

10 

3PST(2nC1N0) 

Auto Elec 

.90 , 

R121 

150V 

5000 

2PST(NO)SPDT 

Clare 

1.65 

R 12“ 

150 V 

6300 

SPST (NO) 

Clare 

1.75 

R-6C 

150 V 

6500 

3PST(NO) 

Clare 

1.75 

R-51:i 

24V 

750 

SPST(NO) 

Clare 

1.25 

R-51/ 

12V 

250 

DPST(NO) 

Clare 

1.20 

R-519 

250V 

14000. 

SPOT 

Auto. Elec. 

1.95 

R-520 

250V 

14000 

DPDT 

R.B.M. 

2.10 

R-521 

32V 

1000. 

DPOT 

Kellogg 

1.20 

R166 

24V 

DUAL-200 

OPDT-SPST(NO) 

Stromberg 

1.59 

R)66 

24V 

OUAL-200 

4PST(NO) 

Auto. Elec. 

1.20 

H-240 

250 ■350V 

40000 

DPST(NO) 

A uto. Elec. 

2.95 

H-241 

48V 

650 

SPOT-SPST (NO) 

Clare 

1.25 


Whether you require large quantities of relays for 
production runs or single uni*s for laboratory or 
amateur work, Wells can make immediate delivery 
and save you a substantial part of the cost. 

Our capable engineering staff is prepared to offer 
assistance in the selection of correct types to suit 
your exact requirements. 

Each relay is brand new, standard make, inspected, 
individually boxed and fully guaranteed. 

The following list represents only a tiny portion of 
our relay stock. Write or wire us for information on 
types not shown. 



CUTLER HAMMER 
HEAVY DUTY CONTACTORS 


SENSITIVE 
DC RELAYS 


Stock 
No 

Rt09 
ftUO 
Rlt2 
RIU 
R-603 
H-23e 24V 
H-239 24V 


TYPE 18 DC TELEPHONE RELAYS 


Operating 
VoltaKe 
24-48V 
24-32V 
90-120V 
24V 


24V 


Coil 
Resistatice 
4000. 

3S00 

6S00 

SOO 

400 

ISO 

180 


Contacts 
SPOT 
SPOT 
SPST <NC) 

4PST(NO) 

OPST (NO) 

DPDT SPST (NC) 
OPST (NO) 


Manufacturer 
Auto. Elec. 
Auto. Elec 
Auto. Elec. 
Auto. Elec 
Auto. Elec 
R.B.M.' 

Auto Elec 


Net 

Each 

ll.SO 

l.SO 

1.75 

1.30 

1.25 

1.25 

1.25 


Stock 

NO. 

R-218 

R-220 

R-22I 

R-174 

R175 

R176 

R177 

R-600 

R-507 


Operating Coil 

VoltaKe Resistance Contacts 


4-6V 
75 V 
18-24V 
25t. 
35CV 
2<V 
24V 
812V 
24-48V 


Net 

Manufacturer Each 
Kurman 220C 11.95 
Allied Coni. 1.2D 
Allied Cont. 

C.M. 


1800 SPOT 

5000 SPOT 

5000 SPST (NO) 

5000 OPST (NO) 

11000 OPDT-OPST (NO) C.M 

250 OPST (NO) C.M. 

300 4P0T C.M. 

5O00 SPOT SOunn-KS 

1000 SPOT-OPST (NC) Cuardian 


TYPE BO DC RELAYS 

Coil 


Stock 
No. 
R-178 
R179 
R 180 
R181 
H 232 
H-233 


Operatine 
VoltaBe 
24V OC 
6V OC 
12V DC 
24V DC 
24V 
6V 


Coil 

Resistance 
100 
6.5 
25 
65 
55 
15 


Contacts 
SPST (NO) 100A. 
SPST NO) 50A 
SPST NO) 50A. 
SPST NO)lOOA 
SPST I NO) 50A. 
SPST NO) 50A 



1.1 

1.85 

2.95 

1.50 

1.65 

2.10 

1.15 


No. 

Voltage 

Resistance 

Contacts 

Manufacturer Each 

R-169 

24V 

250 

SPST(NO) 

Allied Cont 

51.95 

R171 

24V 

230 

OPDT 

Allied Coni. 

2.15 

R172 

5-8V 

30 

DPDT-SPST (NO) 

Allied Coni. 

1.70 

R173 

7-6V 

5 

SPST NO) 

Allied Cont. 

1.25 

R-529 

24-48V 

1000 

DPDT 

Allied Coni. 

2.50 


H235 

24V 

70. 

SPST (NO) IOOa'. 

Type B6 

385 

DIRECT CURRENT 

AIRCRAFT CONTACTORS 


Stock 

Operating 

Coil 



Net 

No. 

Voltage 

Resistance 

Contacts 

Manufactcrcr 

Each 

R 1S2 

28V 

80 

SPST NO)25 A 

Guardian 

51.85 

R 183 

24V 

60 

SPST NO) 50 A. 

Allen Bradley 
Type B6A 

2.75 

R-184 

28V 

50 

SPST NO)lOOA. 

General Elec. 

2.95 

[R185 

24V 

100 

SPST ;iO)50A. 

Leach5055ECR 2.75 

R-186 

24V 

132 

SPST ;iOi50A. 

leac!722'‘-3-243.50 

R187 

24V 

100 

SPST NO 50 A. 

Allen Bradley 

2.95 

RI66 

24V 

200 

SPST NO) 75 A. 

Allied Cont. 

2:95 

iH-234 

14V 

45 

SPST NO) 30 A. 

- 

1.65 


ANTENNA CHANGEOVER RELAYS 



Stock 

No 

R125 
R 126 
R-504 

Stock 

No 

R-164 

R-512 

R-513 

R-5U 

4(-526 


SCALED DC TELEPHONE RELAYS 

Operatinc Coil 

V-ltafe Resistance Contacts Manufacturer 

24 V 300. OPDT Clare 

90-120V 2000 OPDT Cfare 

24-70V 2800 SPOT GEC103C25 

V TYPE DC TELEPHONE RELAYS 


Net 

Each 

12.75 

3.00 

3.00 


TYPE BJ DC RELAYS 


Stock 

No 

Operating 

Voltage 

Coil 

Resistance 

Contacts 

Net 

Manufacturer Each 

R-204 

12V 

65 

DPST(NO) 

Allied Cont. 

51.15 

R-205 

24V 

260 

DPOT 

Allied Coni 

1.25 

R-224 

12V 

75 

SPST(NO) 

ANied Coni 

1.15 

H-237 

27V 

230 

OPDT 

Allied Cont 

1.25 


Stock 

No. 


R 231 
i R-256 


R 501 
i R-503 


Operating 

Coil 



Net 

Voltage 

Resistance 

Contacts 

Manulacturer 

Each 

612V OC 

44 

2PDT 10 AMP 

Allied-NB5 

51.35 

12VI)C 

100. 

DPOT 6 AMP 

C. E. 

1.95 

24 •32V DC 


SPOT-OPST (NC) 





IKW 

Guardian 

1.45 

110 AC 

4 

DPDT IKW) 

C.E. 

2.45 

12-32V OC 

100 

SPDT-5PST 

C E.-500W 

1.95 


COMBINATION PUSH BUTTON AND 
REMOTE RELAY 


HEAVY DUTY KEYING RELAYS 


Opeiatinf 
Vollafe 
24-3 2V 
24-48V 
12-24V 
4-6V 
6V 


Coil 
Resistance 
1000 . 

3500 

300 

60 

35 


Net 

Manufacturer Each 


Contacts 

SPST (NO) W E 11.20 

OPDT W E. 1.30 

DPDT DPST (NC) W E 1.20 

SPOT W E 1.05 

DPDT SPST (INC* 

INO) W. E 1.05 

AC-STANDARD TELEPHONE RELAYS 

Operating Coil Net 

Voitage Resistance Contacts Manufacturer Each 

NONE Clare 10.95 

DPST (NO) Clare 1.50 

3PST (NO) Auto Elec .95 

OPST(INOINC) Auto. Elec. .95 

SPST (NO) Auto. Elec. .95 


DIRECT CURRENT 

midget relays 



Stock 

Operating 

Coil 



Net 

No. 

Voltage 

Resistance 

Contacts 

Manufacturer Each 

R-248 

28V OC 

150 

SPST(NO)lOA 

Guard. 36471 51.05 

' R-244 

75V AC 

265 

SPSTINO)20A 

Leach 1327 

1.75 

R 206 

24V DC 

150 

5PDT-3 AMP 

P&BKL 

1.20 

R-207 

24V OC 

210 

4P0T.3 AMP. 

P&BKL 

1.10 

R-219 

50V OC 

1500 

DPST rNO)15A 

P6BSP 

1.25 

R-2)7 

115 AC 

600 

SPDTIOAMP 

St. D.;nnlXAX2.25 

R-525 

24V OC 

200 

DPDT-10 AMP 

Guard 34464 

1.25 

R-508 

110 AC 

600 

SPOT-6 AMP 

Guaid 37189 

1.95 

R-506 

24 V DC 

300 

DPST(NO)6A 


.95 

R-510 

24 VOC 

200 

3PDT-10AMP 

Cuarit. 516983 1.05 

R-604 

24 V DC 

200 

SPST (NO 30A. 

St. Dunn B2A 

1 25 

H-608 

115 AC 


SPST{NO»20A 

SI. Ounn lHXX2 25 

R.620 

12V DC 

35 

3PSTINO lOA 

GuardBK2 

1.05 

R 223 

28V OC 

150 

SPST(NO)40A. 

Price Bros. 

1.35 

H 230 

12-24V DC 

80. 

DPST (NO) 10A. 


1.20 

H-231 

24V 

230. 

DPST (NO) 5A. 

R.B.M 

1.15 


Stock 

No. 

iterating 

Coil 

Resistance 

Contacts 

Manufacturer 

Net 

Each 

R 132 

24v’*‘* 

300 

DPDT 

()lare 

51.20 

R-133 

24V 

300 

NONE 

Clare 

.60 

R134 

24V 

250 

4POT 

Clare 

1.20 

R135 

24V 

300 

SPST (NC) 

Clare 

1.15 

R137 

24V 

300 

SPOT 

Clare 

1.15 

R138 

24V 

300 

4 PST (NO) 

Clare 

1.15 

R-139 

24V 

200 

4PDT 

Clare 

1.15 

R 140 

24V 

280 

SPOT 

R.B.M. 

1.15 

R 141 

24V 

280 

3PST (NO) 

R.B.M. 

1.15 

R-U2 

24V 

400 

DPDT 

Allied Coni. 

1.20 

R143 

24V 

280 

SPST NO) 

R.B.M. 

1.15 

R-)44 

24V 

250 

SPST NO) 

Allied Cont. 

1.15 

R145 

24V 

300 

OPST(NO) 

Allied Coni. 

1.15 

R-146 

12V 

126 

DPST (INO) (INC) 

Clare 

1.10 

R 147 

9-I4V 

75 

SPOT 

Cuarilian 

1.05 

R 148 

12V 

100 

DPOT-SPST (NC) 

Price Bros. 

1.10 

R 149 

6-8V 

45 

SPST (NC) 

Clare 

1.00 

R 150 

6V 

30 

SPST(NO) 

E-Z Elec. 

95 

R 522 

2-6V 

2. 

SPST (ND) 

R.B.M. 

.65 

R 523 

90 125 V 

6500 

DPOT 

(!lare 

1.90 

6 222 

12V 

100 

OPST(HO) 

P& 6 

95 

H-24? 

24.32V 

300 

DPDT 

R.B.M. 

1.20 

H 243 

24.32V 

300 

4POT 

R.B M. 

1.20 


Stock 

Operating 

Coil 



Net 

No. 

Vollage 

Resistance 

Contacts 

Manufacturer Each 

R-197 

9.16V 

70 

DPOT 

Price Bros. 

5165 

R-198 

9-16V 

125 

OPST (3nO) 

(3NC) SPOT 

Price Bros. 

1.65 

R199 

24-32V 

250 

SPOT-OPST (NC) 

Price Bros. 

1.65 

R 200 

24-32V 

275 

3POT SPST NC) 

Price Bros. 

1 65 

R-201 

24-32V 

250 

DPST(NO)SPOT 
(NC)DPDT 

Price Bros. 

1.65 

R-601 

9-14V 

60. 

3PST(NO) 

Price Bros. 

1.65 


DC-TYPE 76 ROTARY RELAYS 



DIRECT current 
KEYING RELAYS 




I 


Stock 

Operating 

Coil 


Net 

No. 

Voltage 

Resistance Contacts 

ManufKturer Each 

R-190 

12V 

65 

DPOT 10 AMP 

Advance Elec. 

R-191 

28V 



Type2000 A 51.15 

125 

OPDT 10 AMP 

Cuardian 1.20 

R192 

12V 

44 

3P0T 10 AMP 

Allied Cont. 

! R-193 




Type NB5 1.35 

5-8V 

tl 

OPDT 10 AMP 

Leach 




SPST(ND) 

Type 1027 1.05 

j R194 

24V 

265 

DPST (NO) 10 AMP Leach 

R.195 

6V 



Type 1054SNW1.25 

32 

DPOT 3 AMP 

GE.Co. 1.15 

R.196 

12V 

SO 

DPOT 10 AMP 




SPST(NC) 

Cuardian 1.15 

R-242 

24V 

170 

SPOT 2 AMP 

Leach 

!h-236 

5-8V 



Type 1253DEW1.25 

18.5 

SPOT 10 AMP 

leach-NFM 1.05 

20 

Z 
• 1 

LA 

SALLE ST., DEI 

RADIO-ELEC 


Stock 

Operating 

Coil 


Net 

NO 

Voltage 
12-24 VOC 

Resistance Contacts 

Manufacturer 

Each 

H-244 

Dual-60 SPOT 

CR2791-R106C8 

51.65 


ADJUSTABLE TIIVIE DELAY 

RELAY 


Slock 

Operating 

Coil 


Ner 

No. 

Vollage 

Resistance Contacts 

Manufacturer 

Err 

R-246 

115 AC 

SPST NO) or 

R W. Cramer 




(NC) 10 amps 

1-120 Sec 

5e5. 


DC MECHANICAL ACTION RELAYS 


Slock 

Operating 

Coil 


Net 

No. 

Volitge 

Resistince Contacts 

Manulacturer 

Eac 

R-245 

12V 

25 4* Lever 

G.M. 

50.9. 

R-527 

6-12V 

200. 2* Lever 


.95 



TYPE C.M.S. RELAY 



Stock 

Operating 

Coil 


Ne? 

No. 

Voltage 
24V OC 

Resistance Contecis 

Manulacturer 

Each 

R-511 

200 MICRD-Sw 

Clare 

52 4t. 



SPST(NO) 




DC CURRENT REGULATOR 


Stock 

Operatinc 

Coil 


Net 

No. 

Voltage 

Resistance Contacts 

Manulacturer 

Each 

R-509 

6-12V OC 

40 SPSTiNC) 

G.E. 

50.85 


LATCH AND RESET RELAY 


Stock 

Operating 

Coil 


Net 

No. 

Voltage 

Resistance Contacts 

Manufacturer 

Each 

R-500 

12V OC 

10. OPOT-IOAMP 

St. Dunn- 
CX-3190B 

52.85 



DC-ROTARY STEP RELAY 


Stock 

Operating 

Coil 


Net 

No. 

Voltage 

Resistance Contacts 

Manufacturer 

Each 

R-621 

6-12V 

30 3 POLE 





23 POSITION 

W t. 510.95 



DC-RACNET RELAY 



Stock 

Operating 

Coil 


Net 

No. 

Voltage 

Resistance Contacts 

Manufacturer 

Each 

R-230 

5-8V 

2 SPOT-OPST NO) 

Cuardian 

52.15 

Special Sample Engineering Offer 


'Any ten 

reloYS listed (one of 

each type) 


with the 

exception of Stock Nos. R-621 


and R-246—only $10.00. 



ORDER DIRECTLY FROM THIS AD OR THROUGH YOUR 

1 


LOCAL PARTS JOIBER 



Manufocturers) 

: Write For Ouontity Prices. 


1 Distributors: Write For The New Wells Jobber Manual. 


DEPT.-Y, CHICAGO 10, ILL. 

RADIO-ELECTRONICS for NOVEMBER. 1948 
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INDrSTRIAL ELECTRONICS REFERENCE 
IiOOK« by Electronics EnKineers of the West- 
in^hnuse Electric Corp. Published by John Wiley 
A' Sons. 9x12 inches, 6H0 paxes. Price $7.50. 

This is a lar^e book, physically, and 
it covers a lartr<? subject. The coverage 
is thorough, beginning with the physical 
background of electronics—the atomic 
theory. Much of the material is on sub¬ 
jects of interest to the communication 
engineer as well as the industrial de¬ 
signer, because the two fields overlap 
considerably. There are chapters on 
emission, conduction in gases, vacuum 
tubes, phototubes, C-R tul»es, tuned cir- 
euits, and allied topics. Sections which 
apply esi)ecially to industry are those 
dealing with industrial control, power 
rectifiers, r.f. heating, industrial X-ray 
work, and several others. 

Each of the 3(5 chapters has been 
written by a different author, each evi¬ 
dently, a specialist in his subject. The 
information is complete and detailed, 
profusely illustrated with diagrams and 
tables. The treatment is not wholly 
mathematical, but the necessary formu¬ 
las are given. While the text deals with 
principles and design rather than with 
descriptions of specific pieces of appar¬ 
atus, the engineer will find the book a 
valuable reference source in almost any 
sort of industrial work.— R. H. D. 


THE PHYSICAL PRINCIPLES OF WAVE 
GUIDE TRANSMISSION AND ANTENNA 
SYSTEMS, by W. H. Watson. Published hy the 
Oxford University Press. 6*/is x inches, 207 
paxes. Price $7.00. 

The writer of this volume, a profes¬ 
sor of mathematics at the University 
of Saskatchewan, has covered thorough¬ 
ly all types of wave guides and the cur¬ 
rently known methods of using them. 

The book was written to acquaint 
physicists and engineers with the mul¬ 
tiple-propagation characteristics of mi¬ 
crowaves. The subject is approached 
from an entirely theoretical angle, and 
the treatment is mathematical through¬ 
out. 

The material will be of most use to 


those interested in the principles of | 
microwave transmission, for whom it 
will provide a complete theoretical back¬ 
ground. It is not intended to be an engi- * 
neering guide,— R.H.l), \ 


KCA Triple Pindex. Rase diaxrams of 475 tube 
lypes. Price 7.5c. 

The book is compo.‘<ed of three sepa¬ 
rate base-diagram booklets, each with 
2*^ x3V2-inch pages, joined below each 
other in a single cover with a spiral wire 
binding which permits the i)ages to lie 
flat. This triple feature permits the re¬ 
pairman to have three separate l)ase 
diagrams before him at all times with¬ 
out flipping pages from one to the other. 


ANTENNAE, An Introduction to Their Theory, 
by J. Aharoni. Published by Oxford Uni\ersity 
PreKH. X 9 Me inches, 265 paSTes. Price $8.50. 

A completely mathematical treatment 
of the subject, this book is divided into 
three parts. Antennae and Boundary- 
Value Problems, Antennae and Integral 
Equations and Antennae as Wave 
Guides. A number of references—both 
books and papers—are given at the end 
of the text. 


FREQUENCY MODULATION. VOL. I. edited 
by Alfred N. Goldsmith* Arthur F. Van Dyck, 
Robert S. Burnap, Edward T. Dickey, and 
Gcorxe M. K. Baker. Published by RCA Review. 
6x9 inches, 515 paxes. Price $2.50. 

A collection of 45 papers delivered by 
RCA engineers at various meetings or 
published in technical journals, this is 
the seventh volume of the RCA technical 
series. Due to the large numljer of 
papers, the FM art is covered—^though 
possibly somewhat spottily — almost 
completely. The papers deal with prob¬ 
lems in both FM reception and trans¬ 
mission. 

. There are two appendices—a bibliog¬ 
raphy of technical papers by RCA au¬ 
thors from 193G to 1947 and a guide to * 
a series of articles in Broadcaat Xeirs 
on FM station placement and field sur¬ 
vey techniques. 
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Earn the big pay 
of an expert 
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trains you at home 


FREE TRIAL! 
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See 
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FYPIAIN^ principles of operation of vacuum 

lubes, their basic circuits and other es¬ 
sentials of radio 


PROVIDES 
FILLS IN 


the electrical background vou must 
have 

the radio and electrical mathematics you 
need, taking you in easy steps from 
simple fractions to logarithms 


• Let this self-study course prepare you rixht 
at home hrr a successful future in the RADIO 
field. It Contains all the inftirmation you neeri . . . 
radio — electrical — mathematical — to handle all 
types of radio sets, lest e<|uipment and electronic 
devices. Explains everyihinx from time delay cir¬ 
cuits to the most recent advances in the field . . . 
mechanical and wire I’ecording sound systems— 
fretiuency modulation 
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A 3-Way Set! 
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\ This basic course 
eludes . . . 

1 ESSENTIALS OF 
■ • R A D I 0 by Morris 
Slurzberg and William Os* 
terheld 

electrical ES- 

SENTIAL8 OF RA¬ 
DIO by M. Slurzberg and 
W. Osterheld 

3 MATHEMATICS ES- 
• SENTIAL TO ELEC¬ 
TRICITY AND RADIO by 
Nelson Cooke and Joseph 
Orleans 

Over 1,001) illustrationa 1 
1953 paxes! 

29 appendixes! 
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while learning. If you are short of money, ask 
about Student Finance Plan. G.I. Approved. 
Coupon brings special plan for men of draft age. 
SEND COUPON FOR FREE BOOK 


B. W. COOKE. President 

t:OYNE ELECTRICAL & RADIO SCHOOL | 

SOO S. Paulina St.. Dept. 88-8H. Chicago 12. HI. I 
Send Big Free Radio^Teh-vision Book, also your sik.*- | 
ciai plan for men of draft age. | 


NAME. I 


i CITY.. 


(Printed in the U.S.A,) 





























































»0 



PRECISION 

RESISTORS 

“TAB*' Specialists in 
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WANTS SERVICE LICENSES 

Dear Editor: 

Federal licensing; of radio servicing 
technicians would have the following 
beneficial results: 

Give the serviceman new prestige and 
promote public confidence in him. 

Eliminate the incompetents who give 
the trade a bad name and destroy con¬ 
fidence in servicemen. 

Give the federal government a bona 
fide roster of qualified servicemen which 
would be useful in the event of war. 

Restrict the entrance of unqualified 
newcomers. The amateur, tinkerer, and 
radio school product would be forced to 
serve a suitable apprenticeship instead 
of depressing wage levels through cheap 
competition with the higher priced but 
more competent individual. 

Benefit the public through better, 
more competent servicing of radio re¬ 
ceivers. 

Attract better men to the trade 
through better conditions. 

Organization has been tried in the 
past and it has not worked because of 
the lack of a common interest or bond. 
Federal licensing would go a long way 
toward assuring a common interest in 
servicing, both in getting and renewing 
such licenses. The development of a 
national organization would put power 
in the hands of the servicemen to fight 
unethical conduct as well as incompe¬ 
tence in the industry. Such an organi¬ 
zation would be stimulated by federal 
licensing. It could improve both knowl¬ 
edge and working conditions, 

Willard R. Moody, 

Service Mauayer, Saolyrati Co., 
W'ashiuyioit, D. C. 
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s Inputs; High Gain for variable reluctance pick* 
ups; for htgh impedance mikes. Low Gain for 
FM.AM tuners and high output pickups, 
s Selector switch for rapid changeovee. 
e Hum level 70 db below 13 watts, 
s Tone compensation. Separate continuously va* 
riable base and treble controls, 
e Treble—from plus lOdb to minus 15 db at 
10.000 cps. 

s 8ass—from plus 10 db to minus 15 db at SO cps. 
Note—flat characteristics obtained with controls 
centered. 

a Output impedance a. 4, 8. 18 and SOO ohms. 

• Straight AC for llO-iaOv SO-80 cycles fused, 
a Tubes—8SL7. 6SC7. 2 8V8. 5V3. 

• Chassis and shield silver gray hammerloid finish, 

a Hermetically sealed components used throughout. 
Complete with tubes and cover. ^70 

Stock No. TRIO 


METAL CAN AEROVOX REPLACEMENT 
FILTER CONDENSERS 

Itrplai-rs 8 X S ui i;ni) ninkinx vi>lt#. DC tell t«U 800. 
Each 11.29—10 for $tt.7S 

2 TUBE WIRELESS PHONO OSCILLATOR 

Tills line Mere of eijnipsiient is bellijr sohl at almost 
ihe prtre nf llie nihes alone. .V real bargain n'ldle 
iiuaniliy lasis. Each....13.25 

Write for our new FREE 1949 cataloQ. 

TERMS: Minimum Order $3.00. 25% deposit. 
Balance C.O.D.. F.O.B. Chicago. 


MORrS RADIO SHACK 

Depf. RC 1. 630 West Randolph Sfreef 
Chicago 6, Illinois 


FREE i 


Sfii fgl gar 


Radio Buying Guide 

I cfpfifli tni lircrtkFiid hni ip i1; 

^ ilBttioHic i|U4pmin1 
tt 5Plld tlSttMS 
^ rBcirdiii iqiiinMl 
• |«ir 

4 HlBVRiiin {biifin«o4s tni lit& 

V rtpliEfPiil' t»rl$ 

9 liboiBltP) ini SBPiiir 
Le$!l tqiiitneit 

SavB ii4tpf and munep—‘buy d"r«( Piflm 
disEribu-lorr fatis-ulS btic NLl/lfARK rddio 
b4Jvin2euidt.1cu1u-riina.all standard m-akri- 
,n hiliiif ol 7D,lXld ^-siEni 

liah- For c.«pril eemfiemf-n, 

Boundmen, EnpEHimcntc-rs, l 4 d'E:htiit, 
Jinbli^jys, amj-lcursP 

24 HQUH SERVICE ON ALL ORDERS 
Fill lECIniEit idii-sirf 


Jin mil IMS cooFON Tt 6n Tout cataiobk 

Newark Eloclric Co.* Inc., Dopt. II 
242 West 55th Si., New York 19 

Please send me the FREE Newark Buying 
Guide of fine radio equipment. 



.State. 


3 ElUf IWH 

_ tt$R.4$tAtt.Ktlt(sllMSl..NEWf|M 
m 4 3» Uni MMms SlfMl is CMCttI 

HAil OtMl MRStOIC 
miM UG Sow. Ka mx isl h.i. 
iniHil IMacsSiniL OflCAMk U. 


Radio-Television-Electronic 
Parts & Equipment Specials 

TELEVISION-CATHODE RAY HIGH 
VOLTAGE 

2000 volt D.C. Power Supply 

For an unbelievably low price, we can supply 
8 completely filtered television or cathode ray 
2000 volt D.C. power supply. Why bother with 
bulky and dantrerous 6u cycle nuppHen or ex¬ 
pensive R.P. power supplies when you can 
purchase a ceimplete 2000 volt D.C. unit (not 
a kit), ready to pIuk into the 110 volt A.C. 
power line. The ridiculously low price has been 
made possible by a fortunate purchase of hiirh 
quality components. These units are brand 
new, completely tested and Kuaranteed. 

Price $7.95 

4000-6000 VOLT TELEVISION SUPPLY 

Similar to the unit above, but has a much 
higher D.C. output voltage suitable for use 
with the new 7" and 10" television tubes. 
PRICE .$12.r>0 

RADIO NOISE FILTERS 

Eliminates extremely noisy radio receptiofi due to 
power line disturbances caused by lights, refrigerators, 
washing machines, vacuum cteanors, elevators, oil 
burners, diathermy machines, etc. 

Filters out man-made noises In the broadcast, short- 
wave, and ultra-high frequency bands. 

Designed for all radios, appliances, and etectrical 
equipment consuming up to 1300 watts (12 amperes) 
at 120 volts AC or DC. 

Housed in a metal case I x 3"'x y'/a" complete 
with male and female tine connectors. 

PRICE ONLY $1.95 

Industrial Type Radio Noise Filter—Will handle up 
to 50 amperes. Housed in shietdcil case SVe' x 3%" x 

2 'r. 

PRICE ,..$3.95 

EASILY ASSEMBLED RADIO KITS 

5 Tube AC-DC suPerhet kit furnikhed in a 
brown pla^tttc cabinet of artistic design, cab¬ 
inet size (9"x.5"x6") 

Variable condenser tuned; with 2 double tuned 
I- F.'s. 

Tubes used: 1 • I2SA7. 1 - 12SQ7, 1 - 12SK7, 
1 - 35/.1 and 1 - .'f0L6 

PRI CE SI (.95 _Standardjlu t»e» 

6 TUBE 3 WAY PORTABLE KIT 

• For operation on 110 volt AC or DC and 
battery 

• Su erheterodyne circuit 

• Full vision dial 

• High gain loop 

• Cabinet of Hlue Aeroplane cloth finish, 
size I.3x9->j;,x7" 

• Tubes used 1A7. IH.5. .3Q5. 117Z6 and 

2 - 1N5 

DDIPC ^18 Ig including tube* 

rnlUC O ld, ID Citra for kit t ubes S 3 . 7 S 

6 TUBE, 2 BAND SUPERSET KIT 

Bands covered BC 550*1600 KC and 6-18 MC 
Power supply 105* 125V AC. DC 
Full vision dial 

Variable condenser tuned, with two double tuned 
1. F.'s 455KC 
Walnut veneer wood cabinet 

PRICE $15.75 


A SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER 

Resonated at approximately 4500 cycles effectively 
reducing objectionable needle scratch without alter- 
ing the brilliancy of reproduction. 

Contains a HI*Q SERIES resonated circuit. Tested 
by means of an audio oscillator and an oscilloscope 
to give 22 db. attenuation with very tow signal loss. 
Attenuation may be regulated by means of a SPECIAL 
MINIATURE gain control. 

EASY TO ATTACH 

Just two wires to clip on. Compact. 

Price . ^ ■ *03 

THREE TUBE PHONO AMPLIFIER 

An assembled unit ready for Installation using tone 
and volume control and six feet of rubber $2.95 

(Not including tubes) 

With Complete Set of Tubes .$3.95 

PHONO OSCILLATOR 

Wireless phono oscillator transmits recording for 
crystal pick-ups or voice from carbon mik- through 
radio without wires. Can also be used as an Intercomm 
by using P.M. speaker as mike. Price ^5 


(excluding tubes) 

With Complete Set of Tubes 


. $3.95 


SPECIALS SPECIALS 

Mammoth assortment of radio and elertrnnlc 
parts, not less than TEN POITNDS of new 
transformers, chokes, condensers, resistors, 
switches, coils, wire, hardware, etc. A super¬ 
buy for experimenters, service- ^|- 

men. and amateurs for only . I J 


SatUfactlon guaranteed on ail merchandise. 

All prices F.O.B. New York City 
WRITE FOR FREE CATALOGUE 

RADIO DEALERS SUPPLY CO. 

135 Liberty St. New York. N. Y. 


NOVEMBER. 1946 
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RQDIO SCHOOL 



DIRCCTORV' 


LEARN then EARN 
in RADIO 



Here is the opportunity you have been waiting for. Now you can get in on 
the ground floor of the nation s fastest growing industry—TELEVISION. 


LOOK AT THIS RECORD — In 1946 only 6,500 
television sets were manufactured — in 1947 this 
skyrocketed to 175,000 — already in the first four 
months of 1948 over 160,000 sets have been pro¬ 
duced. This means hundreds of new jobs are being 
created every month. 

MSOE NOW ADDS TELEVISION — The Milwaukee 
School of Engineering now provides complete, prac¬ 
tical, technical training in television as well as Radio 
in its laboratories. This is not just a serviceman*s 
course. The special 18 month’s residence course in¬ 
cludes complete training in radio as well as television 
— qualifies you for a successful career as a techni¬ 
cian in all phases, AM, FM, TV Receivers and Trans¬ 
mitters and Radio Communications. 


This Technician Course Prepares You For Any Of These Jobs: 


Rodio Servicing — AM cmd FM 
TV r*c*iv*r t«rvicing 
Broodcoit Station Oporating 
EUctronic Port! SaU> 

Rodio ond TV loioi 
Rodio ond TV momifpctwrlng 


Polico, Toxicob ond Rollrood 
tronimittori oporating 
ond rocoivor torvicing 
Swporviting and lotting in rodiO 
and TV manufacturing 
Shop managing 


r 


COURSES 



SERVICE 

6 to 12 Montht 

• Proctical Eloctricify 

• Welding 

o Refrigeration 

• Hooting 

TECHNICIAN 

f 2 to 24 Monthi 

• Etoctrotochnici 

o Rodio ond Toloviilon 

• Electronic t 

• Rofrigorotion, Hooting 
ond Air Conditioning 


PROFESSIONAL 

36 Month! 

* Electrical Engineering 
Bachelor of Science 

Degree 

Major in Mochinery or 
Electronic! 


Terms start January, 
April, July, Sept. 



ilMrUal EngTnoering 
BochoforoFScience Oegreo 
fn 2 odd/rionoi yoors 
Mo/oringin ELECTRONICS 


L WA U K € 

flCHtta. ENdlNEERIN/^ 

^ "A T!Cli(itc!l Institiil! • FfluwW 1903'* “ 

Dept. RC1I44 N. Broadway, Milwaukee, WU. 


■ MILWAUKEE SCHOOL OF ENGINEERING, 

I N. Broodway ond E. State, Milwaukee, Wlf, 

1 Without obligotion lend me free booklet "Coreer 

2 Building" ond more detoUi on courio in Radio and 

i Televition or... . 

I Nome.....Age. 

I Addret!. 

j City.State.(Rcitim 

-........_........ 


LEARN RADIO! 


IN ONLY 10 MONTHS 

PREPARE FOR A GOOD JOB I 

COMMKKCIAL OPERATOR (CODE) 
BROADCAST ENGINEER 
RADIO SERVICEMAN 


TrIrvition Servicing—15 Months 


Veterans tfet $130.00 Efiuipment 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE , 

1425 Eutaw Place, DePt. C, Baltimore 17, Md. 

i 



/^AO/O 


Complete Radio Engineering 
Course. Bachelor of Science De¬ 
gree. Courses also in Civil. Elec, 
trical, Mechaiitcal. Chemical, Aeronautical Engt> 
neering; Busineee Administration, Accounting. 
Secretarial Science. Graduatee successful. 65th 
year. Enter Sept., Jon., March, June. Write for 
catalog. 

TRI-STATE COLLEGE 


I 


WANTED: 

Men dfiiY Womtn to Fill 

TOP RADIO JOBS 

In AM—FM—TthvMon 

If you arc looking for a career with a future, why not 
join the hundred! of Braduste* from the l>on Martin 
8 chool of lUillo Arts nuw sua-osafully cmhioycd in the 
radio induatry. The demand is Kreat for Uualitted 
radio perstninel in AM-FM-Television. Train now to 
be an announcer, script writer, disk jockey, news¬ 
caster. or radio technician. Complete day and nlBht 
classes . ■ . the latest e<iuiPment. f'ree placement 
serrice. Approved for veterans. Write for free booklet. 

Don Martin School of Radio Arts 

■ ess NH-th Chn.ke. St. Hotlywoo, it. Cilil. 


Hoiirwood Make Good in at 

R RADIO-TELEVISION «... 

nirert from Hollywood, nerve-renter of brnadc.mtini:. Tele. 
Vision, Radio and Sound activities, comes It-T-A't time 
Proven and tested home training. Here at last^-casy ti> 
le.irn. home instruction that quickly quallftes you rnr 
steady, good.psy jobs or your own Radio business. 10 big 
kits of radio parts given at no extra charg*. Get full de- 
talls at <mre: Send postal for FR« ROOK • How to Make 
Good In Radio-Television.” 

RAQIO TRAININO ASS'N OF AMKRICA. Dent. RCK 
9420 Hollywood Rtvd. Hollywood 20. Catif. 


Broodcost Engineering 
I Commerciol Oper. (Code) 

' Frequency Modulotion 

I Television 

Announcing 

I 100% PLACEMENT SERVICE 
! APPROVED FOR VETERANS 
WRITE FOR FREE BULLETIN 

I Cook’s Radio School 

DEPT. RC 

2933 NORTH STATE ST., 
JACKSON. MISSISSIPPI 


TELEVISION 19481! 

Train of on InMItuto that plonttrtd 
In TILEVISION TKAINING ilnct 19IB, 

Morotof. Afternoon or Erening Set- 
stoo! in laboritory and theoretical in- 
nruction, under guidance of expert!, 
corecing all phase! of Radio, Fre¬ 
quency Modulation, Telerision, lead 
to opportunities in Indust^, Broad¬ 
casting or Own Business. Licensed by 
N. Y. State. Approved for Vntrsat. 
ENROLL NOW FOR NEW CLASSES 

Viiit, Write er fheiM 

RADIO-TELEVISION 

INSTITUTE 

400 LMNicton Avt., N. Y. 17 (46lh St) 

run 3-4S85 2 M«di( tmn Oraiid Ctalnl 


RADIO 
, COURSES 

oww/ Preparatory, Service, Broad¬ 
cast, Television Marine Op- 
erating, Aeronautical, Pro- 
quency Modulation, Radar. 
Classes now forming for mid-year term Feb. 1st 
Entrance exam. Jan. 17 
Veterans. Literature. 
COMMERCIAL RADIO INSTITUTE 

(Founded ie20> 

30 West Biddle Street. Baltimore I. Md. 


RADIO COURSES 

• RADIO OPERATING • CODE 

• RADIO SERVICING • ELECTRONICS 

• F.M. TELEVISION 

• REFRIGERATION SERVICING 

Write for Catalog and Picture Brochure 

V.M.C.LTRtOE 4 TECHNICS SCHOOLS 

IS W. 63nl St. (N'r B’way) New York City 


/ 


RADIO-ELECTRONICS fo 
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FM INTERFERENCE | 

J)t‘ar EiJiior: ' 

I have just read Mr. Zarattaio's let- 
tei- in the Auprust issue and want to 
suKJ?«st to him and othei's that the solu¬ 
tion to the automobile interference prob¬ 
lem seems to be either siiark-plu^r sup¬ 
pressors or the new resistor spark plugs 
(see the September issue, page 86). 

Also, I would like to advise fellow 
readers to beware of induct ion-type sup¬ 
pressors. They are likely to arc between i 
turns of the coil, which consists of line | 
wire sc ramble-wound. The arcing makes ] 
matters worse. 

R. J. Fiedler. 
nalthnorr, Md, 

SUPPRESSORS STOP NOISE 

Dear Editor: 

I read with interest Mr. Zarattaio’s 
letter in the August issue on ignition 
interference on FM. He is certainly 
right. Many listeners in suburbs or 
rural areas are plagued by the noise of 
cars going by right in the middle of an 
FM program. 

However, I have found that cars 
with proper suppression will not cause 
this racket. A simple distributor resistor 
of 10,000 or 15,0,00 ohms will do won¬ 
ders, as will resistor spark plugs. 

An active campaign is necessary to 
get car owners to install these simple 
but effective suppressors. Would it be 
possible to get the FCC to do some¬ 
thing? If an amateur causes interfer¬ 
ence, he gets into trouble. Isn’t a spark 
plug really a little transmitter? 

Charles C. Boeh.vke, 

Lots (lafoH, Co lit. 

ADVISES GOOD ANTENNA 

Dear Editor: 

I do not see why Mr. Za rat taro should 
be so troubled by ignition noises. Per¬ 
haps either his receiver or antenna is 
not adequate. 

I am located in an area with high 
ignition noise. With an ordinary dipole 
on the roof, enough noise was present 
to make an annoying clatter and mar 
the otherwise perfect reception from 1 
my Pilotuner. When I installed a double 
dipole with reflectors, the annoyance 
decreased until it is barely noticeable 
on even weak stations. I lielieve that 
additional antenna gain will solve the 
problem entirely. A friend tried the 
same cure with similar good results. | 
William Bandes. Jr., 
Svseopech, Pa. | 

NOISE TOO MUCH FOR HIM 

Dear Editor: 

I agree with Mr. Zarattaro’s letter i 
(Communication.*^, August, 1948, page I 
82) that automobile ignition systems 
ruin FM. I have two FM sets, an 11-tube 
RCA 711V:] and a Pilotuner, both using 
folded dipoles with reflectors located 50 
to 100 feet from the street. When the 
traffic is heavy, I have had to turn off 
FM stations and listen to programs on 
AM to avoid ignition noise. 

Philip J. Brassington, t 
Eoaton^ Pa. I 


FACTORY 
SPEAKER 
I REPAIRS 

LEOlDNt Since 1927 

CHANCER BASE SLIDERS. Siikni-Ii 
,.:; j li> ■ -liitx .iJ.. .iiiiiiii II” vNU*n''i Fur 
-nil- i.r iisl', l‘. |u ■ SX.9B 

II- ■■ i.oj- |a|ir 1.89 

S) |. - \M . ^ . I 4 r |>dll . 

NOISE filter for MOBILE POWER SUP. 
PLIES. 1 I. 1 ■■ i»». DC. lU'rmcUrtiliy 

.i.ili-il nctiil X I 59 

R.89 ARN-SA GLIDE PATH RECEIVER ii.i 

I .|iliU A Ml ”1 II l|.-s 

. & .lAsniv ■■■ 14 iiM 52 95 

WITH FULL schematic. NOW ONLY 
R.89 ichemjitie only . . 10c 

ALNICO MAGNETS—EXPERIMENTAL KIT nf 
III sstd Ij-M.i,Tfiil liar. -I"'. UltK'k, Circular, 

Kit of lO ... SI .98 

RCA UX.200 TUBES. Iclc.il triode dctoctor 
Brand NEW ... .8 for 1.00 

8ENDIX amplifier ililio nf SiL'til) I 15\ 

4U<| i><li Contaiiii.: 3 audio & I po%«i'i tr.iiis, 
i! oil loi-i., plus luany other cimi|i.iiietiii. wn tii 

si'\craJ .. ihv in hi- IlliKk ir.--.-klo iliiisl. 

I its,.. 7- I ;i ' J ■ X 4"’. .Sh|iir. ul ■> llis. , . 1.95 

SCLSVN CONTPOL TRANSFORMER 
I 15V 4ilM cy. .MipK. wt V 1 49 

CRYSTAL MICROPHONE. Sen at 1 1 vt- illaiihraKm 
i> I. 'sinall >i7t- i" t' I > . I j" d,x!|ii iilcal 
for L.MTI. or CONT.u’t MlKi: nr as 

i-IIlDW npi- \KI It Uuliiicr i.liii< k.intd. lavtjl 

frame. Less housing . ea. .98 

12 for SIO.OO 


! KIT OF THE YEAR ! I 


You can't afford to mitt thit TREMENDOUS 
BARGAIN OFFER of n»w and dismantled 
radio and electronic parts. 17 FULL POUNDS 
of: Transformers, coils, sockets 

WIRE. SPEAKER ACCESSORIES, HARDWARE 
CONDENSERS. ETC.. ETC. ALL _ __ 
THESE AND MUCH MORE (thpg y QK 

wt. 21 Ibt.) for only.. 


EXPERIMENTAL TUBES—ll.-iiidy asMii-tmi-nl of 
j-ii ri’i-civniK tvi>ea. for r«-}.i'urcli, cli . 

All llluTiicnt irKte<l. 20 for SI.OO 

G TUBE CHASSIS. Puiirhe^l slPi-l for i jsy 
- iir of i>.irt>.. lO* X 4 I 2 - X I I-■■. Sh|>»;. wi 

2. Ibt .. 23 

S for $1.00 

RECORDING PARTS SPEC) ALS!!—KM-4 HI- 
■ i iiiiiNf: Morort. iioavy iiuiv iio\ , nn 
Id 1 1-11.11 III WIRK. TAl'K or DISC 
KKfilUIi A- 1'1.AYIIACK Ja„- si|. ,. 2'^'. Ixjkj, 
iiriii-ilk-. nilg. plJilc A- reilurtniii drive wlivri. 

"liPK. wt. 4 Ibt. ... . 4.9S 

PERMALLOY LAMINATIONS for constnu-tinp 

TAl'K KfrilRDKH IIKAD. IVr .leer ■ i-i.|ilB 

laminai KiiiK ............ .40 

MAGNET WIRE to wi-il .-p^nplf-te TAl’K HK.\D. 

N . = ■ l•i_^5c, No 28l»f.—59c. N« :)i.« hCC— 

4Sc. Kil Ilf .ill { «.| iiiiN 1.2S 

HYFLUX RECORDING TAPE ni'i*.>mmcndei) 

f. r I iLiiisi A iic-nii.iiii - f-\ *s(i iiiiiwl I 

hi. siMM.I . . 2.98 

39 

SCR-274—ARC-S TRANSMITTER P.A. COILS— 

In iiiUiiwinB r.i./cs iMc> 1.3.2.1. :;.1.4. 

4-ri.i, .1 .1- I, or 7.‘> I ea. 49 


SOMETHING FOR EVERYBODY 


"RECORDING PARTS & ACCESSORIES" 
-'AlNICO MAGNETS" 
"NEARING AlO A MINIATURE PARTS’* 
"RADIO A electronic COMPONENTS’’ 
"GEARS, shafts A PULLEYS" 


TERRIFIC TUBE VALUES—STOCK UP NOW at up 
to BO^/o off li^t. Perfect condition; unsealed cartons 
Mott types <n stock, ALL GUARANTEED FOR 90 
DATS! ^ 

So. 27. 35, 37, 31). 7T. R4. H5. 5\V4. 5ZJ, 30^ 
liA ■ 61)11. i»K7. or lixS 

N- 


or 6x5 

41. 78. 1A~. UN'i. -I-:. 5Y I. |IA4. illlT 
6K.5. 6K6. 6i;5. 6J.5. liKii. 6LO. 6sA7 
i,*.I|.. iisll.. risk I iiR<. .\} iRH TY-I. 49 c 


I -.'•'K t , I ,: 'sl i 


i.r iOlM 


TUBE CAbTONS: Plain White 
Mlnlatiir,. it" m| x Ptr 1 iu. 

CT size 1 1 . I - HU X 4 I I ■- H r 1 mi . . - - 
Moilium il I je ‘.ij. X 41 IVr loO ... 

I^ante i" hm, X :i‘*> Ixr I iiO ... 


1 a-? 

1 -49 
1.7* 


HANDY RADIO PARTS KITS 

No. 1—R.F. ANTENNA A OSC. COILS 

III II-si I $ .98 

Nil 3- MOULDED BAKELITE CONDEN 

SERS ...i1 ilOiiil f mill. .-Ill 

1 ii>\\\ --ii .-K irk* I 2.95 

No. S ELECTrOLYTiCS lii -l-l III- 
■ lll-l nd-lll-Ht-i -iiii I A i lyiH S 149 

NO. 9-^.WAFCR SOCKETS IJ jsst.l I 

m.llW . . .iS 

NO. lO-VOLTACE dividers Ii i,s-.|| 

.. Ill II ) I -I I. : . 1.98 

No. 11 —SHIELD CANS I i .issi.l. fur 


. ill 


I 


Min. order $2.00. 20<>o Deposit Req. on C.O.D.'s 
Please add sufficient Postade.—Excess Refunded 

LfofSIiiE RADIO CO. 

65-67 Dey St.. New York 7. N. Y, 
WOrth 2-0284 


THIS SIMPLE 
BENCH TEST 



proves you’re right 

Remove the cover from an IRC eon- 
Irol, and from any other re[)utablc 
control, Yon ll imim'diately sec the 
superior IRC construction. Features 
that insure long dependable perform¬ 
ance. Point bv point, compare IRC's 
design to that of any other control 
and you ll know yoiiVe right when 
you ask for IRC! 

Notice—the terminals are riveted 
as.'iuring positive electrical contact. 
Gliding *'5-finger'' contactor provides 
smooth gradation of volume. Si lent 
Spiral Spring eoniu’ctor eliminates 
principal source of control noise. Re¬ 
sistance material bonded to bakclitc 
base givc.s an even, iong nearing 
element. 



Add time-saving convenience to the 
other features of IRC controls bv 
liuving a practical stock in this liaiul- 
some all-metal cabinet. With this 
minimum investment of 18 Type D 
Controls plus switches and special 
shafts, the stur<ly cabinet is fur¬ 
nished at no extra charge. You pay 
only the standard net price of the 
increliandi.se. Fast moving control 
stock in this IRC cabinet services 
90% of the Howard Sams RED 
BOOK listings. 




INTERNATIONAL 
RESISTANCE CO. 


J 


401 N. Broad St., Phila. 8, pBnna. 

In Conadoi Internalionol Resiilance Co., Ltd. 
Toronto, Licentee 


Yai L W t'ra biii'd In 
1h« IRD BOOK 

rVL r*pl4[*Riianl- 
fgr any rREHt-piP IMUliA' 
■lauiAtd -frig* l^3B 10- 
Jwr nf*T tc Tm 
Rnd-shduitTYflEDiOO*:. 
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SUPER VALUES 

from MID-AMERICA! 


Slrombcrg-Corisoit PYNATENH* 


This famous-maktf FM 
antenna has heen ad¬ 
vertised and sold for 
many times the lov^ 
price MII>-AMtRI< A 
asks? Covers hoth FM 
bands. Delivers FM 
reception at its hest. 
Complete with 60 ft. of 
300-ohm twin lead-in. 
l-ine is standard ap¬ 
proved flat-type, solid 
dielectric with weather- 
resistind insulation- 
Mounts anywhere 
easily . . . vertically or 
horizontally to match 
polarization of trans- 


( mittinji station. Illus- 
^ trated instructions 
and all necessary 
hardware. \ screw¬ 
driver is only tool 
needed for assembly. 
Dynatenna is seam- 
j less. heat-treated, 
^ati aluminum . . . 
I will withstand 
severest weather. 

.495 

each 

t4.43 each 
In lots of 3 



PERMEABILITY TUNER 


Build a rt'ally HOT 5 or t?-tube AC-DC superhet receiver! 
Takes r>lacc of old-<t\ie tyang condenser, of and antenna 
coils: rcAtiilar 4il5 KC mti-rme«liate frequency. MA-2167 
Complete with pt-rmeabiht\ tune<l o-eillator coil. 

4*x i4'x2‘* ; 2 '2 tliameter dial <lrum. Com¬ 
plete with diaftramiA furbnildinK5anrD> tubesets. 

Order MA-2i69 Loop Antenna.. iSc 

Order MA-2914 Drilled. Punched Chassis.29c 


fffiM - ^ AO r 

$^24 



iANTAM KWATTEl 


B<:R-746-A tunlna unit 
used as foundation for 
Bantam l-\Vatter de¬ 
scribed in Jan. 1648 QST. 
.Makes tiny crystal- 
controlled emitter 

Measures only 3 * lonil. 

J' 2 ' hlUh. I', wide. Re¬ 
quires only |’.| volts 30 to 60 

volts “B” Draws 8 to 15 ma . 
under load. Supplied lessi 
crystal. IS4 tube and pluft- 
In coil M.\-607. 


SPECIAL AUDIO TRANSFORMERS 

Exceptionally high-qitahty universal output transformer for 
up to 12* speakers. Rated at 12 watts. Matches any single, 
push-pull or parallel tubes to tl-' ohm voice coil. 12' color- 
coded leads. 2* high with J'r mounting centers forinstalla- 
tion on chassis or speaker. Complete witliinsrruc- Ol IQ 
tions for matchinK tube impedances. MA-1205 0 I » I U 


Hermetically sealed 200 ohm 
CT to50.000 ohm grid. U-eas 
microphone transformer, 
line-to-grid.etc. 2^' 
XHIX 14 -. MA-1262 D9P 


Single 3000-ohm to 4*ohm 
voice coil output for 5uL6. 
35LtL. etc. I*»* high on 2^4’ 
mounting centers. 

MA-125S. 


Heavy Duty Noise Filters 

Rated on 10 amps, 115-ynlt AC. Measures only Txl ‘square. 
Install right in amplifiers, receivers and other ettuipment 
where line noises must be kept at a minimum. Na- 70^/ 
Cionally-known manufacturer. MA-2164 . . . .fur 

Filter for mobile power HUpt)lie3. Rated 10 amps. 6-30 VDC. 
Has additional 2 mfii. :U> VDC condenser. 2' high, 

2* square. MA-2165 .Uur 


SPEAKER SPECIALS 

All with Heavy ALNICO 5 Slugs 
V/ 2 ^ PM MA-2062 . , S1.39 4x60v3lPM MA-2187 Sl.39 
5*PMMA.2071 ..$1,39 6'PM MA-2189 . . . $1.95 

ORDER FROM THIS AD! 

Quantities are limited, so get your order in now! Minimum 
order shipped, 52.50. Send 25% deposit, balance C. O. D. 
Get on M1I)-.A ME RICA’S mailing list to receive BIG BAR¬ 
GAIN BULLETINS that list latest, greatest buys in radio 
parts, electronic equipment. Send orders to Desk Itc | Is. 



- ]omiiiiiiiicatioiis 

WHAT'S IN A NAME 

Dear Editor: 

I ,^hall continue to buy Radio-Craft 
no matter what the name or cover. I buy 
it for what is inside. 

The name “Radio-Craft” does not 
cover the entire contents of the mai>:a- 
zine, hut no title will, unless you put 
the whole table of contents on the front 
cover, like the digest maj?azines. 

Old readers, too, will stick with the 
maj^azine rejrardless of the title. But 
don’t forjfet to leave some “craft” in 
the contents for the hoys who are just 
coming into radio. They would never 
pet started with television and u.h.f. in 
the heg:inninj>:. Another thing: many 
people like to read about the new and 
up-to-the-minute gear, even though they 
never expect to own it. 

Don’t change the inside of the maga¬ 
zine. It’s good as it is, 

J. W. Bell, 
Coatesvilfe^ Pa* 


LIKES NEW FORMAT 

Dear Editor: 

I wish to commend you for the many 
improvements in the magazine in the 
past months. Reading it has always been 
an interesting, educational experience; 
however, your new format and the con¬ 
solidation of each article into one con¬ 
tinuous unit have made reading a genu¬ 
ine pleasure, f'urther, your expanded 
coverage of the entire radio-electronics 
field makes Radio-Klfxtronics a fac¬ 
tual journal of the entire electronics in¬ 
dustry. 

K. E. Forsberg, 

Sank Cevtre^ Mimu 


CARS ARE TRANSMITTERS 


Dear Editor: 

Mr, Zarattaro sure spoke a parable 
in his letter on page 82 of the August 
issue. 

I have a G-E XFM-1 receiver, with 
antenna 20 feet high located 90 feet 
from a highway and parallel thereto. 
A passing truck can he heard from the 
time it gets within 400 feet until it is 
the same distance in the opposite direc¬ 
tion. At a speed of 30 miles per hour 
that takes about 20 seconds. This inter¬ 
ference is certainly the bane of FM re¬ 
ception. 

Cars equipped with radios have spark 
suppressors that render them perfectly 
quiet. This suggests the only angle from 
which this problem can he tackled. The 
law should require that all cars he 
equipped with spark suppressors and 
subject them to inspection the same as 
brakes and lights. 

Even with the laws as they are now, 
I don’t see why the FCC can’t arrest 
and fine truck drivers or owners for 
transmitting without a license and caus¬ 
ing intolerable interference. 

FM has come to stay. Ignition noise 
must go! 

Frederick E, Ward, 
Cataumei, Mass, 




NOW! CASH IN 
on TELEVISION 


Enclosed And check lor money order) □ in full 
. 20®'o deposit, bal. COO for tho following: 

2 Send me FREE EGA Bargain Bulletin 

□ FM Sig. Generator $34.95. 

□ Wire Recorder $109.00. 


Namo.....*. 

Address . 

City .. Zone.... State. 

ELECTRONIC CORP. OF AMERICA 

353 W. 48fh St. New York 19, N. Y. 


FM and TELEVISION SWEEP 
SIGNAL GENERATOR $34.95 


A must for progressive service shops—a 
bun at this sensationally low price! Ac¬ 
curate!—.Align.< F.M anil television re¬ 
ceivers. Frequency range 2-227 MC. Out¬ 
put niotlulated or unmodulated. High 
frequency insulation throughout, iiuilt-in 
p«)wer line filter anil special Midline ca¬ 
pacity tuning condenser. Easy to operate 
use it to adjust to new TV channels. 
AC only. Exceptional opportunity to 
purchase instrument of this kind direct 
from manufacturer at a tremendous 
.saving! 


WIRE 

RECORDER 

and 

RECORD 

PLAYER 

Com p t ete 
with 2 spools 
of wire cord 
for radio re¬ 
cording and 
mieriiphones. 


Simply press a button and begin record¬ 
ing—anything you can hear, it will re¬ 
cord and play back! You can make a 
permanent record, or with the rnoney- 
saving “eraser” device use the same wire 
again and again. AI-SO: has a Tl’RN- 
TABLE that plays standard 10 and 12" 
discs! It*s a 3-in-l machine—and sim¬ 
plicity itself to operate! Microphone has 
table stand attachment—lets you record 
programs without use of microphone— 
gets improvetl quality. Operates on .AC. 
Beautiful luggage-type carrying case. 
.Size: 9Ms" x 17^" x 14*4". 

AN Items Backed by ECA with RMA Guarenlee 


For Pleasure or Protit 


RADIO-ELECTRONICS fo 





































Worlil-Whle SStntioii lAst 


FrrQ. Station 


Location and Schedule 


15.450 GRO 
15.590 FZI 


17.440 HVJ 
17.330 FZI 


17.700 

17.710 

17.730 

17.750 

17.750 

17.760 

17.760 

17.770 

17.770 

17.760 

17.780 

17.790 

17.800 

17.800 

17.800 

17.800 

17.810 

17.820 

17.830 

17.830 

17.850 

17.880 

17.880 

18.020 

18.080 

18.130 

18.160 

20.000 

21.470 

21.460 

21.460 
21.500 
21.530 
21.350 

21.570 

21.390 

21.610 

21.640 


GVP 

GRA 

GVQ 

WRUW 

WRUX 

KWlO 

OTC 

SEAC 

WNBI 

KG EX 

GSG 

KRHO 

01X5 

WLWS2 

WLWK 

GSV 

CKNC 

WCBX 

VUDIO 
KCBF 
KG EX 
WGEX 
GRQ 


GVO 

PMC 

WNRl 

WWV 

GSH 

WRUX 

KNBA 

woow 

GSJ 

GST 

WCRC 

WGEA 

WNRA 

GRZ 


21.650 WLWS1 


21.690 

21.730 

21.750 


WLWLI 

WNRX 

GVT 


25.000 WWV 


26.100 GSK 
30.000 WWV 


35.000 WWV 


LONDON. ENGLAND: UlUd to O.''i00: 

ITnn ;ii 

BRAZZAVILLE. FRENCH EQUA* 

TO RIAL AFRICA: 044.'. I.» U.'tliu: 
in lo:;i) 

VATICAN CITY; u7i:> In 0S4.'» 
BRAZZAVILLE. FRENCH EQUA¬ 

TORIAL AFRICA: '""‘O m ol3«i: 
Kir. iti nzr.; mm tu iZoo 
LONDON. ENGLAND : nilOM III (lUuu; 
IZlIII III IMHI 

LONDON. ENGLAND; niti-’ Uliiu: 

im;iiii 111 H>r., m.il’i !(• ilL'i 
LONDON. ENGLAND; l<» Himii; 

iZiHi lu imiu; -io.'i In 
BOSTON. MASSACHUSETTS: IluO 

M isr, 

BOSTON. MASSACHUSETTS: 172.3 

til i;»iMi 

SAN FRANCISCO. CALIFORNIA; 

iniMi II jj;; 

PARIS. FRANCE: nZoii to nuon; Iloo 

til i-j;'" 

LEOPOLDVILLE. BELGIAN CONGO: 

n.'kiHi III iiii;:i); m li'l'i 

COLOMBO. CEYLON: ... "73ii: 

lion III 1200 

new YORK CITY; !«• ir. h» IZri; l9im 
M ■_’23n 

SAN FRANCISCO. CALIFORNIA: 

iiii;:o III o:. r 

LONDON. ENGLAND; i.'l.'i to ll?i:i; 

i)>;{ii III liKio; lino III 1115 
HONOLULU. HAWAII: o23u lo 11315 

■ i»ir M(«iil.;\>' 

LAHTI. FINLAND: lU::" lo ♦•200; 

ll.'.nii III O'. 15: llMiM lu iZim 

CINCINNATI. OHIO: lo;;o to ITiHI 
CINCINNATI. OHIO: UHio ii. 22311 
LONDON. ENGLAND; onBo m 03UU: 

0|i|i. io 1 l.'lii 

MONTREAL. CANADA; 2:: T. nlOO; 

osl i III l■:3l^: I'ijo i«» 21IMi 
NEW YORK city: Hull i.t Ui.’lll; 
lOl.'i I'l IToo; Isoo 111 19011 lofT 
Siiiiil.iN NI ; 20OII III 21110 
DELHI. INDIA: ill:*) to oZtiU; ii74:i 
IO o.Stin: 22r- III 021.5 
DELANO. CALIFORNIA: 2215 to 

SAN FRANCISCO. CALIFORNIA: 

rum t.i 22 0 

SCHENECTADY. NEW YORK: 1100 
111 i:i.5 

LONDON. ENGLAND: iHim in imllO: 
nmi U> is-iii 

LONDON. ENGLAND: l":m i- 
BATAVIA. NETHERLAND INDIES: 

i;im iirtu 

NEW YORK CITY: nium m Nr. 
WASHINGTON. D.C..: I s ltiiir.iii 

■ •I .<l;Mi.Jii'i 

LONDON. ENGLAND: o'.. 121‘. 

BOSTON. MASSACHUSETTS: 1 loo 

:u i:r. 

DIXON. CALIFORNIA: Kmo in 22;I0 
NEW YORK CITY: hi 17 1'. 

LONDON. ENGLAND: ''loo tn 1215 
LONDON. ENGLAND: "Imi n. oiim; 
i2;:o hi t'.ou 

NEW YORK CITY: Ini', lu 1»;3U: 
I or. hi Koo 

SCHENECTADY. NEW YORK: ll.'l" 

til litUii 

NEW YORK CITY; iKMu hi l»53o 
LONDON. ENGLAND: uOiiu m ii9iHl, 
In: II 1.1 i2;;u; rinu d, luuo 
CINCINNATI. OHIO: n::o to l«i<M): 

l!uiu III 22.30 

CINCINNATI. OHIO: limi m ii;3o 
NEW YORK CITY: IliHi t.i 1700 
LONDON. ENGLAND: 02oil to 071.'.; 

1030 10 iiil.': lino if> ii.'iu 
WASHINGTON. D.C.: 1‘. S hiinmii 
uf Shin.Oil .Is ; Mintiitii<iii>.l>' <!:)>’ an.i 
iilx'lil 

LONDON. ENGLAND: mil-i to I2im 
WASHINGTON. D.C.; 1* S. Ituicaii 
of St.ioiliiill^: t-ooHMitiiuslv ility aiiil 
nfu'if 

WASHINGTON. D.C.: I', .s. Itiir4:iii 
•if Si..ii.liiiils; luiit ii(Oiiii«lv' iliiy an<l 
olifht 


TELEVISION STATION LIST 


Station 

City 

Channel 

KDYL-TV 

Salt Lake Citv, Ut-ah 

4 

KSD-TV 

St. Louis. Mo. 

5 

KSTP-TV 

St. Paul, Minn. 

5 

KTLA 

Los Angeles. Calif. 

5 

KTSL-W6XAO 

Los Angeles. Calif. 

7 

WABD 

New York, N. Y. 

5 

WATV 

Newark, N. J. 

13 

WBAL-TV 

Baltinnore Md. 

M 

WBEN-TV 

Bu«alo. N. Y. 

4 

W6KB 

Chicago, III. 

4 

WBZ-TV 

Boston, Mass. 

4 

WCAU-TV 

Philadelphia Pa. 

10 

WCBS-TV 

New York, N. Y. 

2 

WENR-TV 

Chicago. Ilf. 

Cleveland, Ohio 

7 

WEWS 

5 

WFIL-TV 

Philadelphia. Pa. 

6 

WGN-TV 

Chicago. III. 

9 

WJZ-TV 

New York. N. Y. 

7 

WLWT 

Cincinnati, Ohio 

4 

WMAL-TV 

Washington. D.C. 

7 

WMAR-TV 

Baltimore Md. 

M 

WNAC-TV 

Boston. Mass. 

7 

WNBT 

New York. N. Y. 

4 

WNBW 

Washington. D.C. 

4 

WNHC-TV 

New Haven. Conn. 

6 

WPIX 

New York. N. Y. 

ir 

WPTZ 

Philadelphia. Pa. 

3 

WRGB 

Schenectady, N. Y. 

4 

WSB-TV 

Atlanta Ga. 

B 

WSPD-TV 

Toledo. Ohio 

13 

WTMJ-TV 

Milwaukee. Wise. 

3 

WTTG 

Washington. D.C. 

S 

WTVR 

Richmond. Va. 

6 

WWJ.TV 

Detroit. Mich. 

4 

NOVEMBER 

. 1948 



It^s Mutual Help! 

Give Us Your Order and WeMl Give 
Low Prices on Your Radio and Elec¬ 
tronic Requirements! 

Here are Only a Few Specials! 

Our 3-lteni Special! 

1—Standard-Phono Motor—9 Turntable 
2>-Crystal Pickup—inrl. HDWE. 

3—Covered record Player Base—13 x 8V4 x 3V^ 
with cut-oul for Motor 

SPECIAL. ALL 3 for. . . $ 4 50 

In Li^ts i»f 10 ... 42.50 

Over 100 Assorted Resistors 

»/4 to 2 Watts .. 1.4 5 

jn Lots of 25 .. 

50L6 Output Transformers, ea. . ■ = , -t: 

In Lots of 25 . . . . . ......... 7 yi 

I2SR7 Sealed Carton Tubes . in 

lUO or More ...27.W 

470 ohm-lOW. Resistors .DT 

40 ohm-IOW. Resistor. Lots of 100 5 00 

8 Ft. GE Approved Rubber Line Cord, each 15 

Lots of 100 .12 00 

Distributor Suppressors ... .07 

Luts of lOu .. .. 5.00 

Miniature Bayonet Pilot Ljqht Sockets 04 

Lots of 100 .... 3 00 

• All Merchandise Guaranteed. • New and Stand-' 
ard Brands. • Refund in 10 Days if Returned Pre 
paid. • Send 20«,e Deposit With Order. • Balance 
C.O.D. Merehandise F.O.B. N.Y.C. 

OUR ONLV BRANCH 



ACT NOW- SAVE BIG MONEY! 

BEAM ANTENNA ROTATOR MOTOR 

Ut.lllil IlfU. I ilirt'Clh i»ll 111! V .\.|‘. liil 

1M U-» iiiily 12 .MFIl «uiiilciiM't 1 QS 

Iti l(iiitiim> iinl. Ku. 

NEW RADIO RECEIVER BC-341 I S \ SiKJml 
lyi*'" 'vifli :i tulii-s inrluilink: 1 VT l'*;!: I VT 

91 .\: I VT In I ill ori):iii.il iiurkiii^. $3.95 

SELSYN s2JlGi. 57.5 V. liiO c.vr. l an »«■ mi 

III! Voli. liu lii.oiruHioii Inti. Niw. CH 

Per PAIR ONLY . 

RADIO CONTROL BOX I'.S. .\riJiy typ.' UC .\m 2::I 

;; f...siiinii. .'■witch. Voluim* ciMitrul ‘TC- 

(Inly . ' 

JACK BOX NEW BC-366 r.S..\. Signal l.*i>i p \villi 
5 i>u-|!ionh hi- swinli \ul. t*i*iitiul. 

.N.-u. i:a.. Hilly . ' 

ADEL CLIPS .No. 8. Hill fur.95c 

DYNAMOTORS 

All Brand New in original Packing 

l>V.N IJ.K. Iniiiil 27 V.li.C. out pul IT 
V..\.r, IvV.V .1>5. Niw .Ea. $4.50 
hVN. in'« Type It. (».K. tni>in 2ii 
.\iiip!. uiJtpiil 3.5I» Ma 1000 V.li.t'. Wt 

_ :w l^^. Ka. .$4.95 

liY.N new .MtMlel 233511, Itipiit 27 
V.M.r. 1.50 .\Mih> lliilput 2.*:5V D.i'. 

.1175 lai.$1.50 

MV.N new Tyiu- 22 .Mtr Inimt 2S V. D.I'. ihitDiil. 

21ii \. IM'. liuty ruiil. ....$1.75 ea. 

».\iu: n.r. i:i:nki{.\tiHi it.\U(;.\iN. iitana New 
= 211220 I3n V. M.i* .n; Wat is. Jy* ii»;ih uf SII.VI'T 

Pa" .$5.50 ea. 

Send check or money order. No C.O.D.'s. Prices 
F.O.B. K.C. on orders less than S2.0C incl. 35e 
postage. 

GENERAL SALVAGE COMPANY 

DEPT. 4. 2920 R, 27th St.. Kansas City. Mo. 



500 FORMULAS TO SUCCESS 

M any million dollar firms started 
with a *iinKle Tfirmul*. for which 
they paid a hla price. Here you 
have 'lOO—.no loss—tried and leBteil 
formula;;. rrelpcH .mil proces-tes for 
makim; thlnc-s . . . *11 at the ridic¬ 
ulously low price of 25c. 

Here Is vuur .i|>iM)rtunity to start a 
husiness ' with bni a few dollar*" 
capital and with undreamed of Profits 
iij pruspert. Yuu r.-jii also use thc*e 
formula', n* your own home to rut 
hnii^ohnld expenses to the t>one. Or 
vou r.in put them to Use In your 
oorkshcip to rut rusts a*; much a* 

11 moo, 

Quit paylnsr otil many dollars to 
profits to manuiacimers. wholesalers, 
and ilralers, when you ran make the 
-ame thint; yourself for a few cci.l*. 

It's ;.o easy Wiien ynil lollow mir 
S'.-nple inviruelio;-:'-. 

66 PAGES. 3200 WOROS IN TEXT 

Send for “5D0 FORMULAS AND RCCIPES*' to¬ 
day. Enclose 2Sc. that's all! Vou won't be ashed 
for another cent now or later. Sotd on a money- 
back nuarantee. _ _ 

NATIOA’.4l. PI.AX.S fO.VIPAAY' 

P. O. ROX 26 R, station N. New Torh 23. N. T 
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MUST VACATE 

WAREHOUSE—ALL PRICES 
REDUCED FDR CLEARANCE 

HRU DC POWER SUPPLY 

24-28 V. at 70 amp 2000 watts 
gasoline engine generator with elec 
trie starter. Power supply which cun 
be used to operate 24-28 V. equip 
ment, start airplane engines, charge 
batteries, as a welding machine, 
lighting system, or for amateur radio 
station. 21 Va " x 17V2'' x 24%". 
Weight I 1 3 lbs. 89.50 

REMOTE CONTROLLED COIN 
INSERT & SPEAKER BOX 

Made by Personal Music Corp., 
Newark, N. J. 

Model F 

24 Volt operated, fused 
Weight lbs. 

Size 4 % X 7 V 2 X 5*4'' high 
Sloping front 
PM Speaker 5” size 
Has 2 Pilot Lights for illumination 
Finished in chrome metal and grill 
with red plastic 
Accepts 1 to 6 nickels 
Each 5c coin gives about two phono 
records of music 
Should he mounted on flat base 
Has Haydon Mfg. Co timer 
Lock installed in top (with key) 
Easily removable coin box, size 6 x 

31 ^ X PL-*; 

Requires 4 wires from power unit 
A beautiful piece of equipment that 
could be built to house coin oper¬ 
ated radio 

Worth several times our asking price 
Price brand new 4.95 

ULTRA-VIOLET FLUORES¬ 
CENT COCKPIT LIGHT 
ASSEMBLY 

Air Corps type C-5, 28 V. DC oper¬ 
ated. Black plastic case about 1 * " 
dia. X 3" long. Has adjustable mount 
mg flange, 3 foot two conductor 
shielded cord and plug Includes bulb. 
Brand new 1.00 ea 

CO-AXIAL CABLE VALUES 

Co-Axial cable values that we can 
only offer to customers who buy min¬ 
imum of 100 foot per type. 

RG-8/U cable 52 ohms impedance 
(unmarked) 2.95 per 100 ft. 

RG-8 U cable 52 ohms impedance 
(marked) 3.95 per 100 ft. 

RG-29 U Co-axial 53.5 ohms imped¬ 
ance (marked) 3.95 per 100 ft. 

Telephone LINCOLN 8328 


TERMS: CASH WITH OROER 


IS! 


AMEItKAN SURPLUS 
PRODUCIS (0. 

N CAPITOL AVE 
INDIAMAPOLP^ 'NO 














































Presenting 



Great New Amplifiers! 


. ■■^.V. 



MODEL A-100 

5 W«tt AC Phono Amptifior CompUU with 
Tubos, On>Off Switch, 4' l1n«cord„ built- 
in Output Tranjtormor, PhonO-Jack. 

$ 18.75 

List 



MODEL A-101 

S Watt AC Phono Ampllflor CompUta with 
Tubas, On>Off Switch,. 4' llnacord, built* 
in output traniformars. MIc. and Phono- 
Jacks. Microphona and Phonograph chan* 
nail can ba Intarmiiad 

$ 20.42 

List 


MODEL A-102 

4 Watt AC Microphona and Phono Ampli. 
tier. Built in 4 Impadanca Output Trans* 
former Mic. and Phono Jack. Hum Laval 
at Normal Output: —S8db. Fraquancy: 40 
to 10.000 c p s. 


$ 28.65 

List 

EACH UNIT EACKED IN INDIVIDUAL CARTONS WITH INSTRUCTION SHEETS AND CIRCUIT DIAGRAM 


Pricas slightly higher 
of tha Rockias. 


West 





Tho "ELMCO'* Ampliliars are do- 
signad for highast quality raproduC' 
tion of sound, music and spaach. Theta 
amplifiers used in conjunction with 
suitable accessories will give tha user 
most gratifying results. They have 
bean anginaarad to meat exacting 
requirements for High Fidelity pick¬ 
ups, FM, AM, Tuners and Mikas. 


Choice Territories still 
available to Mfg. Repre* 
sentatives* Write for com¬ 
plete details. 


Dealer inquiries invited. 
Write for free catalog. 


S»*Z3*T9th StrftM 
Elinhuret. N. T. 


GET ON THE BANDWAGON! 
NATIONALLY ADVERTISED TUBES 

OR MORE OXr 


WTI.. \liV. rON*n 
• STR. MT. . 
VATI-. Al>\ . fONI> 


INOIVIOUALLV ROXCO. 

.«! j 2 Hi:« .en 

.as i 2 iiAn .68 

.54 fJATY'.. ,5y 

.45 ... .45 

.51 .65 

n.Uii MKI» ir»oV. 


I .MFD. 4.'H»V. 20 MFD. 


.49 


OIM. Ftmll. .Mf SI'.IOI. WON'T .VTIIKTE'II .59 

REPAIRMAN. 

IDT ON CH'K \rTlVK MAll.tNfi LIST -NoW: 

70' f Deposit Required With C.O.D. Orders. 
JOYPF DISTRIBUTING CO. 

HOLLYWOOD 28. CALIFORNIA 


DON'T BUY 

TAPt RECORDER 


UNTIL 


r 

I you find out about the remarkeble new in. ^ 
■ strument that DOUBLES your playing time— « 
I cuts your tape costs In HALF! Write today ■■ 
I for technical literature. ■' 


AnrLiTiEx Coitr. or America 


398-10 Broadway New York 13, N,Y. 


TALK ANYWHERE 

Instantly To Anyone 

wilh Inter-Tnlkic: Ju«t push but¬ 
tons and tolii to f>r from 7 differ¬ 
ent piAceai Not n phono—n>€*m 
volume—no electric "pluytna” ov 
tubes needed! Sit or hanC HI 
Simpie and iiuiok tn himV up. 
Fnr homes, offices .f mmiJ 
stores, farms, etc. I 
Ihiarantocii: Write fnri 
frte doluUs today! I XACM 

MIDWAY SALES CO.. Dept, RC-M. Kearney. Nebr. 




Station 



15.170 

TGWA 

GUATEMALA CITY. GUATEMALA: 

Free. 

Location and Schedule 


15.180 

GSO 

0:311 1 .. r.nii 

LONDON. ENGLAND: 230*) i.. 

I'toi). 


11.830 


CONSTANTINE. ALGERIA: nKtn t,, 

15.190 

CKCK 

MONTREAL. CANADA: OMC r.. 

Mho; 



ir;l5; m ll915; 1 :{ 1 *, tn 

1 lioi. 



i>2i' t.» I9:r. 


11.640 


1 i:;o ti. ITnn 


15.190 

TAQ 

ANKARA. TURKEY: UOtiii t.. 

ii2on; 


PRAGUE. CZECHOSLOVAKIA: 

mill 



It 115 t<» 




In IliOf: 1 tl5 lo 11 : 01 : 1200 In 

1215; 

15.200 

WRUA 

BOSTON. MASSACHUSETTS: 

1115 



1215 tn 13110 

SHEPPARTON. AUSTRALIA; 




-n 1 lull 


11.840 

VLC7 

2330 

15.210 

WBOS 

BOSTON. MASSACHUSETTS: 

1301) 



lo 0015: 1500 ID 1015 




tn 17on 20:40 M. 22;;o 


11.640 


PARIS. FRANCE: 0030 lo Oi:tn 

: 0145 

15.210 

KGEI 

SAN FRANCISCO. CALIFORNIA: 



in ii.'lnii; 1!U5 In 2215: lioiill t.i 

) 0 . 1 15 



nnJiii tn 05:10 


11.860 

KWIX 

SAN FRANCISCO. CALIFORNIA; 

15.220 

WRUA 

BOSTON. MASSACHUSETTS: 
1.. In 1.5 

MELBOURNE. AUSTRALIA; 23 

0015; iilnii u> <ill5; 220(i i.i 

1 .5:im 

11.870 
11.880 

MUNICH 

1 MUNICH. GERMANY; lllin i., 
MOSCOW. U.S.S.R.: 1M20 In 

Nlllll fik •»il I-. 

IToo 
1930. 1 

15.230 

VLG6 

30 In 
23oii. 


11.880 LRR ROSARIO. ARGENTINA ; Oinii to 

H-SM MANILA. PHILIPPINES: O-luO to 

IKlI.'. 

11.900 KWIO SAN FRANCISCO. CALIFORNIA: 

Mfi::n In 

M.9D0 XGOY CHUNGKING. CHINA: fl4iin lo U.tSO; 

nrr. t-' i»H3(i: iiRiTi In im."» 

11.900 CXAIO MONTEVIDEO. URUGUAY: I'^SO to 

Jll*. 

11.960 HEK4 BERNE. SWITZERLAND; Iitlri to 

ITI* .'<atnrdn,V8 

11.970 FZI BRAZZAVILLE. FRENCH EQUA¬ 

TORIAL AFRICA: OOOn to ti:(3o; nuri 
in iison: 0930 to li>30: IlUO to 2li20 
12.000 CEH80 SANTIAGO. CHILE; OiliHl m OSliO; 

l»;nn tn 

12.090 GRF LONDON. ENGLAND: 230<i lo 

i:i'i* In 20."0 , 

12.210 VIENNA. AUSTRIA: 2.3l.-| to ISOO \ 

12.260 TFJ REYKJAVIK. ICELAND: Suiulays. 

ninin |n 4l9;oi 

12.500 HCJB QUITO. ECUADOR: lion ti. ‘.o».'50: 

Mnii 22:{o tn 2400 

15.000 WWV WASHINGTON. D. C.; U.S. Bureau 
of Sfiiinl.iril': tirin-. ;iiiil 

iiioi-iral t'iti'li: >)io;nlrasl8 rimlinu 
< u>l.v (iui itiiil niKht 

15.100 HCJB QUITO, ECUADOR: 0500 to 1200: 

l:t:in tn 2230 

15.110 GWG LONDON. ENGLAND: OIUU tn lOVO: 

l.'<rin in 1930 

15.120 HVJ VATICAN CITY; 0«30 to 0930: llOH 

!•» 111 .% 

15.120 SEAC COLOMBO. CEYLON: 1930 tn 23oo: , 
23.30 to 0.5011: 0700 in 12iHi I 

15.130 WOOC NEW YORK CITY: oftOO in lsl.% 

15.130 KCBR DELANO. CALIFORNIA! I9lio t.. 

2230; 0100 In 100.5 

15.130 KNBI OIXON. CALIFORNIA: 023il to n3l.5| 

(i>it MtHiilarsy I 

15.140 GSF LONDON. ENGLAND; 0000 m 0715: 

0915 to 1015: 1030 to 1200: KMo ti) 
1000; 101-5 to 2015; 2300 tn iiloO 
15.150 WRCA NEW YORK CITY: 140o to 1700; 

Isiin to 1900; 2001) tn 210<i j 

15.150 KCBA DELANO. CALIFORNIA; 2215 tn 

033n 

15.150 SBT STOCKHOLM. SWEDEN: 0145 tn) 

00 45; IIMMI to lloil: 1231) In 133o: 
2 n 00 to 2100 


WLWO 

KNBX 


KRHO 

G$l 


WCBN 

WCRC 


WNRE 

WRUA 


15.230 

15.230 


15.250 

15.250 

15.250 

15.260 

15.270 

15.270 

15.270 

15.280 

15.290 


15.290 WRUL 

15.290 VUDII 

15.300 GWR 
15.300 

I5.3t0 GSP 
15.310 VLC4 
15.310 KER6 

15.320 

15.330 KCBA 
15.330 WGEO 
15.330 

15.330 WLWR2 

15.340 

15.350 

15.350 WLWRI 


S^it A; Sun, 21ni» in 23on 
PRAGUE. CZECHOSLOVAKIA; iSOt^ 

Id limn 

MOSCOW. U.S.S.R.: MTl'i tn nsi:,; 
l.'<2n tn 1931): 20U0 in 2130; 2200 tn 
02*MI 

CINCINNATI. OHIO; 11;io l»;3«i 
OIXON. CALIFORNIA: iiiCtn n3|5: 
ii'un 1,1 

HONOLULU. HAWAII: nliiU in 1005 
LONDON. ENGLAND: nion m n5nn; 
1«!15 tn I'Ji:. 

NEW YORK CITY: l2'Hi r.. 17 15 
NEW YORK CITY: 19i«o m 2230 
SINGAPORE. MALAYA: n;!3o in 
12«n 

NEW YORK CITY: liil5 in 1*;30 
BOSTON. MASSACHUSETTS: 19iin 

tii 22;:o 

BOSTON. MASSACHUSETTS; 120m 
in Hnn: H3o to 1715: 17:!ii !.> 1900: 

SniiiSiYs to 

DELHI. INDIA: 221.5 tn 0030: 0125 
ti» 01.51): 0200 In nliui; o'.iH) to 11700 
LONDON. ENGLAND; 12o0 in 1315 
SINGAPORE. MALAYA: «i:t3o m 12on 
LONDON. ENGLAND; Ini:, h, i:il5; 
2315 i,» iMKtii 

SHEPPARTON. AUSTRALIA: 021.5 l. 

0315; 0355 In 0750; OkOO tn 1045 
BERNE, SWITZERLAND; 151*. ti. 
iu;io: ii:i5 in 171 :.; 1 '':(h in 2000 . 
2030 ti» 2230 

MOSCOW. U.S.S.R.: 22ini i.. 230o: 
0000 tn 05liO; 115:10 In OSlMl ; Mk;ttl I., 
linn 

DELANO. CALIFORNIA: ll|O0 t.- 
09:01 

SCHENECTADY. NEW YORK: 111’. 

Ti» 17 15 

MANILA. PHILIPPINES: il23o r., 

«:! 15 

CINCINNATI. OHIO; Siin.layc .. 

In 22:01 

MOSCOW. U.S.S.R. : 22oo til ii«ii) 
Inoii |.» lino 

PARIS. FRANCE: (Cimi t.» nOm,; 1:1111 
In IT]*.: 1!'15 In 2015; 2030 H* 2o45 
CINCINNATI, OHIO: i:;.m« t.. 
lo.'io to 1:00 


RADIO-ELECTRONICS for 






























Wwriil-Wiilc Statiwn Liiil 


In connection with the FM station 
list, we want to icmiiul Radio-Elrc- 
TRONlcs readeis that we are still on the 
lookout for lon^-distance FM reception 
reports. There must he a jrreat many of 
you who have had FM dx reception hut 
who have not written to us. Space limits 
the printing: of names hut whether yours 
appears or not you aie eontrihulinj;: to 
ra<lio knowledKO. 


»5> 


Freq. Station 


Location and Schedule 


9.600 

9.610 

9.610 

9.610 

9.610 

9.620 

9.620 

9.630 

9.640 


CRY 

ZRL 

2YC8 

VLC6 

TIPG 

CXA6 

GWO 

CKLO 

GVZ 


9.650 KNBA 


9,650 

9.670 

9.670 

9.680 

9.680 

9.680 

9.700 

9.700 

9.700 
9.710 
9.720 

9.730 

9.740 

9.750 

9.670 

9.820 

9.830 

9.900 

9.990 

10.000 


WCBN 

TGWA 

WNRX 

XEQQ 

EQC 

LRAt 


WLWS2 

PRL7 

CSW7 

OTC 

KNBI 

TGWA 

GRH 

COBL 

HCJB 

ZTJ 

WWV 


10.000 

10.220 

10.730 

10.780 

11.040 

11.090 

11.630 

11.650 

M.690 

11.700 

11.700 
11.700 

11.710 

11.710 

11.710 

11.720 
It.720 

11.720 

11.720 

11.730 

11.730 

11.730 

11.730 
11.740 
11 ^740 
11.740 


I >,750 GSD 


11.770 
11.770 
11.780 


>1.790 

11.790 


11.790 

M.8I0 


n.HIO 
1 1.820 


11.830 
11.830 


KNBI 

WNRA 

HP5G 


WLWO 

WRUA 

KNBX 

KCBF 

WGEA 

GSN 

WCDA 


1,830 CXAI9 


XGOL 

PSH 

VQ7LO 

SDB2 

CSW6 


XORA 

HP5A 


GVW 

SBP 


VLG3 

HEI5 

wLwni 

PRL8 

CKRX 

OTC 

WRUW 

KGEX 

WRUL 


COCY 
CEI174 
HVJ 


LONDON. ENGLAND: L'liOh to UlDii: 

lai:. to 1.. Non h* 221:. 

CAPETOWN. SOUTH AFRICA: itSOO 

ID Ii7u(i, iKOili .< |(j3<) 

RIO DE JANEIRO. BRAZIL; 1500 to 

SHEPPARTON. AUSTRALIA: lllOU to 
111’.; l.'.tKt to hi Id 

SAN JOSE. COSTA RICA: (iTOO to 

2:’.;:o 

MONTEVIDEO. URUGUAY: 153U to 

I'li.d 

LONDON. ENGLAND; 1S30 to 2300 
MONTREAL, CANADA: lo 18i>ii 

LONDON. ENGLAND: itIlMl to OhMl; 

odUM Id to 17l.'i 

DIXON. CALIFORNIA: ii2:ti) u> U34r>; 
(iliMi Id I iitT .\liHohi.v^> 

NEW YORK CITY: 2. to 2200 

GUATEMALA CITY. GUATEMALA; 
to 2330 

NEW YORK city: 1800 to 1900; 2000 

Id 2Hill 

MEXICO CITY. MEXICO: »7t>0 to 

MO I 'l 

TEHERAN. IRAN: I’JoO to 11:10 
BUENOS AIRES. ARGENTINA: d^iiii 

DELA’n’o. CALIFORNIA: 0400 tO 0930 
fort DE FRANCE. MARTINIQUE: 

.. isi:.: ami later 

CINCINNATI. OHIO: llHio to 22311 
MOSCOW. U.S.S.R.: 23U0 to 07311 
RIO DE JANEIRO, BRAZIL: n PO m 
iM.HM; lll.'i til nt.>: l.’iio to 21<in 
LISBON. PORTUGAL: I9ni» m> 2 ihii» 
LEOPOLDVILLE. BELGIAN CONGO: | 
I'.an ID 11145: i7Uo to 23oo 
DIXON. CALIFORNIA: iTilnese-Jap- 
uiifM* Ik'Ihii. m 400 to ItMiri 
GUATEMALA CITY, GUATEMALA: 

l.Cii lo 2;{3li „ ^ 

LONDON. ENGLAND: 183<i to 23ll0 
HAVANA. CUBA: ii71."> to (Mi4r. 

QUITO. ECUADOR; 223(1 to 2100; cx- 

fflit .Mmi- ^ 

JOHANNESBURG. SOUTH AFRICA; 

D;n.'i ID 071'; 69(10 to niK 
WASHINGTON. D.C.: I'.H. Bureau o( 
Staii'laiil.'^: fmim’ioy. lime, and 
iDii.iiiut piirli; ODDIltmi»iisl.v il.iy jdiI 
iiK'lit 

FOOCHOW, china: 040fl to looo 
RIO DE JANEIRO. BRAZIL: 1700 to 

1 MID 

NAIROBI. KENYA: Orooi to U600; 

os;io to 0*115: n!!}.'! to lino 
STOCKHOLM. SWEDEN: looo to 
i(>r.5: 1230 tn i:::io: 2 imio to 210 O 
LISBON, PORTUGAL; 1230 to 1530: 
idiot to I 81 IO 

PONT A DEL GADA. AZORES; 1500 
til ]<;oo 

MOSCOW. U.S.S.R.: 1930 to (i300: 

0600 tD OHOfI; (>8:;o lo 1300 
CANTON, china: 04oO tn o830; 2200 
III <1030 

SHANGHAI, china: 0500 to 1000 
PANAMA CITY. PANAMA; 0700 to 
2 :: 00 

LONDON. ENGLAND: 2:tiiii tii oii.lO 
STOCKHOLM. SWEDEN: 0]4o to 
0220: odO'i to Oil.'iO; 200 O ti) 2 IOO; 
.Sun, U21"i to IloO 

MELBOURNE. AUSTRALIA: 024S to 

o;n.*) 

BERNE. SWITZERLAND: .Mon. Tues. 

Thiirs. KrI. o2ir» Id o:’3o 
CINCINNATI. OHIO; ISou to 1900; 

Soiiiliivii, 19110 to 2230 
KIEV. U.S.S.R.: 0700 <0 osir. 

RIO DE JANEIRO. BRAZIL: o315 lo 
1700 

WINNIPEG. CANADA: loilii to 2.. 

LEOPOLDVILLE. BELGIAN CONGO; 

0530 to i>7;:o 

BOSTON. MASSACHUSETTS: 172.5 

Id 19011 

SAN FRANCISCO. CALIFORNIA: 

iilim to ]iii>5 

BOSTON. MASSACHUSETTS: 2ti;iO 
til 2230 

SINGAPORE. MALAYA: o:t2.'. to 1200 
HAVANA. CUBA; 9.530 ro 23.TM 
SANTIAGO. CHILE: Koo to 2400 
VATICAN CITY: ool 'i to 00 2.5: o830 
tn ii*.Miti; UliO tD 1145 
LONDON. ENGLAND; 2o0o Id O3o0: 
121.5 Id 171'. 

DIXON. CALIFORNIA: I90u to 2230 
NEW YORK CITY: l700 Jo 1815 
PANAMA CITY. PANAMA: mliu to 

MOSCOW. U.S.S.R.: 0900 to HhiO; 

L'llOO to 2i:{0; 220 O to DlOO 
CINCINNATI. OHIO: 20imi 21on 
BOSTON. MASSACHUSETTS: 1 430 tn 

17 r. 

DlXON. CALIFORNIA: 0400 to 1005 
DELANO. CALIFORNIA: 2009 to 

SCHENECTADY. NEW YORK: 2ooo 

LONDON. ENGLAND: oloo |o 0.5nU; 

I2::ii Id IiliMi; l.xCHi ID 20.'tll 
NEW YORK CITY: lloin to 2230 
MOSCOW. U.S.S.R.: ' 22 oo to 0600: 

ii7::o to ii.'<t5; 1100 tn Idoo 
MONTEVIDEO: URUGUAY; OCOO to 
2200 


Aft. )Q.a(lio Stttviceman 

ADDITIONAL $$$$ FOR YOU EVERY WEEK 

REPAIR ELECTRICAL APPLIANCES 

WITH THE AID OF THE NEW MODEL 40 

UTILITY TESTER 



Thf WIoUpI 40 Utility com»* 

> 1 QUS 4 >(| in a rugged crack I# f.nished 
»teel cabinet with portable covor 
comploto with all lost loads and opor- 
ating instructions—only . 



GENERAL ELECTRONIC DISTRIBUTING CO. 


A new kind of instrument for testing 

ALL ELECTRICAL CIRCUITS AND 
APPLIANCES SUCH AS— 

KANCK.S WASHERS *VACl TM CLEANERS 
SHAVERS FANS AIR CONDITIONERS 

HEATERS MOTORS *KEEKI(; EKATORS 
IRONERS TOASTERS SUN LAMPS 
WASH INC MACHINES ♦ALL TYPE MOTORS 
FROM FRACTIONAL H.P. TO 2 H.P. 

THE MODEL 40 I'TILITY TESTER 
Will Ifsl Thor Plus tats u tiller ACTUAL WORKING 
CONDITIONS: Will measure the ACTUAL CUU- 
RENT CONSUMPTION of any appliance either 
A.C. oi I). C. WHILE THE UNIT IS IN OPERA¬ 
TION--re-iditi^r will be ilirect in aniperos—the ap¬ 
pliance or utility may lie plmrK^eil iliredly inti» 
front panel receptacle—n special pair of insu¬ 
lated clip-etul leads is provideil for motors: In¬ 
corporates? an ultra-sensitive direct-reading' re¬ 
sistance raiure which will accurately measure all 
appliance nml utility resistances dtiwn to a fruc- 
titiii of an ohm: Will test biillis, fu.ses, condensers, 
field coils, etc, ; Is ideal trouble .shooter as it will 
instantly locate o|>ens, shorts and {'rounds ; Will 
locate cause of failure in three way heat control 
switch« s; will indicate when one side of an ap¬ 
pliance or motor ronnected to line under test is 
“fTriiimded” : Will imlieaU^ excessive leakage be¬ 
tween a motor and _ii line; Will indicate when a 
throe phase .^lotor is running erratically ihie to 
a “blown” fuse: Will indicate whether the voll- 
ape is lin Volts or 220 Volts, if the current is 
A.C. or D.C. and if the frequency is 25 cycles 
or 60 cycles. 

98 PARK PLACE. Dept. R.C. II 
NEW YORK 7. N. Y. 


TECHNICAL KOs 


OIL-FILLED 

CONDENSERS 


TRANSMITTING 

MICAS 


.(i5 MKI> 

UHMIV 

90.35 

.0110)15 

2,5 OdV 

$0.15 

.0.5 

1 

590 V 

.14 

.0(Hlt>.5 

soon V 

.35 

25(MiV 

.75 

.O0lM).5 

.'OOOV 

.85 

1 

7500 V 

1.65 

txiooo; 

: 2.5110 V 

.20 

2t.1 

7o(HIV 

4,10 

.0001)7 

2.‘i00V 

.20 


15000V 

7.95 

.00025 

2500 V 

.25 

.2.5 

lllllOV 

.35 

.00025 

50ODV 

.85 

2.5 

loUnV 

2.15 

.oitor, 

2.»9I1V 

.25 

~*r, 

61100 V 

3,75 

DO072 

5000 V 

.85 

iTix.25 

6tKlV 

LOS 

.niHiK 

5DtMlV 

.85 


iIOOV 

.28 

.mini 

2500 V 

.25 


lt)90V 

.40 

(Mill 

.5II00V 

.85 

,5 

2tHiOV 

.75 

0D2 

1200 V 

.20 

7:, 

ino\ 

.30 

d02 

3090 V 

.65 

,S.5 

600 \ 

.35 

.oo:t 

2 r.oov 

.30 

l.ll 

lOfiov 

.45 

.003 

3009 V 

.65 

2.0 

2»|0V 

.20 

.0o4 

2.500 V 

.35 

2.tl 

(iOOV 

,40 

,005 

1 Hoot, v 

.15 

2.9 

llMinv 

.60 

.IMI5 

3nil9V 

.65 

4." 

6(idV 

.60 

906 

200)1 V 

.35 

I.n 

loonv 

1.09 

.OOS 

1200 V 

.15 

'.() 

220V.\t’ 

.55 

.01 

120)lT. V 

.15 

c.n 

inooV 

1.45 




X.ll 

't.ii 

6ddV 

innnt 

.85 

1.75 

TUBES-CHOKE-POTS 

10.11 

600 \ 

1.00 

Tiihrs 

12K8 MclJtl 

.29 

::o.o 

.'tn.o 

9dV .W 
330V.\r 

1.40 

3.75 

Chokr 

2*0 

l) 0 )M,\ loH. 
t>hln 

>,59 

IG 


25.0 Kl.i tiol.vtic 25V .40 

100.0 " 2.5 V .50 


■2511K .50K 


.30 


SHIELDED WIRE «22 50 Ft. for .6.5 

RESISTOR KIT Assorted '4&1W 100 fur 1,49 
MATHTUR KIT ,3x.L .5, ,9.5. ETC. 10 for .5H 
{'ONlVENSER KIT .I)l-.9ii901. . . 190 for 2.99 
MK'AS .01. .002, .00.5. ETC. All Values .08 
.01 1.50V PAI’ER (MIDGET) . ..60 for 1.00 
0.1 GiiOV PAPER . 8 for 1.00 


12.90 min. order F.O.B.. N.Y.C. Add postage 
50*0 deposit, balance C.0.0. with all orders. 
Manufacturers inquiries invited. Send for Flyer. 
Prices are sublect to change without notice. 


TECHNICAL RADIO PARTS CO. 

266 Greenwich St. Dept. RC-6 N.V. 7. N.Y. 


i 


Are YOU Fixing ftadies 
Uiis Hew, EASY Wuy? 


r 



Sensational—NEW! 
FM & TELEVISION 
CATHODE•RAY 
STETHOSCOPE 
only SSS.9S. Get man¬ 
ual for full detail*. 


REMARKABLE 
NEW FEILER 

“STETHOSCOPE” 

Method Guaranteed 
to Lick Toughest 
Jobs! 

\V h y let olil-faglUwicif 
senk-illK imnlioiL and 
filtiipiiii'iil hamper your 
senlt'inK ubllity? Thou- 
Siiiiils of radio >fi vUeuien 
-many with liulr f\ 
intieiDc air alrrutly li.xiiu; rnllo> tlli^ irinai k.ihh'. 
”aiiii>nuitti " «.iy. h’s iis siinhlr as .\.l;.t’. I>n.iusr 
Stethoscope Servicing is thr lD■we^l. iijdsi hasir 
(iiriliD.! ytt ilrviM«l n* simplify all rriialri;. Stetho¬ 
scope Servicing i> kuiu luUcf*^! to spi-nl-iip uiul itii 
|Ud\,- yinir sen hunt: ahiliiy or your moiiry will lie 
rrfuiiil Ml. You <nw ii lf» ymirself to tlml ddi Iidw 
you. hHt. ran beuiii raslilait in. .stftliosfDprs tiHin- In 
a wide variety of Prices from $9.s5 to $89,115. Tlirrc's 
.1 Sirthosrohr to meet rvrry need. lioii'l drl.iy—smd 
M.inain tixlay. 

New Technical CDCl 
Manual riVljl 

"The Tn>tile Story” contains Taltinidr 
hints and tips. This new rDiiiithti , 
illiivirilrd 2.'(-paKr Irrliiiiriil iiiatui ij 
trils thr Insidr .story of an aTiia/dn.- 
iu-« srniiinc lai-thod -also pon 
t.ilns niuny vahiattlr hints and 
kinits fur npry radio senIrenian. 

Send 3r stiiTiili to rmi-r liatldlinK 
liiil.v nniniial FUKK. -=■ 

DON’T DELAY^MAIL COUPON NOW! 


\ FEILER ENGINEERING CO.. Dept. 11RC8 
" 945 George St.. Chicago 14. Ml. 

* l•h•itsr rush KKKK maninil "The Iriiddc .''tor.v*'. 
■ rnriose Stsiinp to ro\ri handling tml.v. 



Name 


I Address 

! CU7 ... 


State 


NOVEMBER, 1948 











































World-IVi<le 
Station List 


»» 



ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 

YOU NEED NO ADDITIONAL PARTS! 


THE PROGRESSIVE RADIO KIT is the ONLY COMPLETE KIT 


Operate* on 110-120 volts AC 
OC. Contains pvrrylhing you 
nerd. Instruction Book, Metal 
Chassis, Tubes, condenser^. Resistors and all other nec. 
essary radio parts. The 36>paf|c instruction Book writ¬ 
ten by expert radio instructors and engineers teaches you 
to build radios m professional manner. The first cir¬ 
cuit built IS a simple one-tube detector receiver. Each 
succeeding circuit incorporates new arrangements of de. 
tertors. RF and AF amplifiers. This hit is excellent for 
learning the prmcip es of receiver, transmitter and 
amplifier design. It is used in many radio schools and 
colleges. All of the commonly-used detectors are used, 
including diode, grid leak, plate and infinite-impedance. 
The transmitters are designed with Hartley and Arm 
stronej osciltators, using screen-grid and control.grid 
modulation. Both vacuum tube and selenium rectification 

WE PAY POSTAGE ON PREPAID ORDERS 


... __sign 

to provide cxceflent performance. Altogether fifteen 
circuits are constructed, including ll receivers. 1 audio 
amplifier, and 3 transmitiers. The sc-ts start with simple 
circuits of 1 tube plus rectifier, gradually grow more 
complex, and finish with several examples of radio sets 
using three tubes plus rectifier. 

Progressive radio kit . only ss4 7s 

SPECIAL FREE OFFER 

Electrical and Radio Tester sent absolutely FREE with 
each Progressive Radio Kit. PLUS FREE membership in 
Progressive R.tdio Club. Entitles you to free expert ad 
vice and consultation service with licensed radio techni¬ 
cians. Write for further information or ORDER Your KIT 
NOWl 

C.O.D. ORDERS SHIPPED COLLECT 


ATTENTION RADIOMEN !! s*”** T^k^f ^**‘'*’ 

• RADIO KITS • AMPLIFIER KITS • FM COIL & CONDENSER KITS • RESISTOR KITS 

• CONDENSER KITS • RADIO TOOL KITS • FM-AM CHASSIS • SPEAKERS • RADIO 
PARTS • PORTABLE RADIOS • CAMERA>RADIOS • TCIlES • AUTO RADIOS • HOME 
RADIOS • TELEVISION SETS • TELEVISION CABINETS • TEST EQUIPMENT • FM 
TUNERS 


PROGRESSIVE ELECTRONICS CO. 

DEPT. RC-19 497 UNION AVE. BROOKLYN 11, N. Y. 


YOU DON’T HAVE TO 

GRUNT & SWEAR & SWEAT 


when in$tallins Wrisht Verified Speakers 
with the new 

Adjustable Mountins Bracket 
r/ie/ f/t on like an old shoe 




Write for literature and name of nearest 
distributor 

WRIGHT 

3nc. 

2234 Universlfy Ave.. St Paul 4, Minn. 


RAOIO-ELECTRONICS needr .norc or^p. 
tos of service shops and service benche 
We will pay $6.00 for each 6x8- or 8x^u- 
inch glossy photo accepted. Do not "dre-; 
up** your bench, but take a bona-fide phorc 
preferably with men working. 


• TEST-AID- 

FIRST-AID FOR RADIO-TELE SETS 



COMPLETE 

• 

AT YOUR DEALER 
OR POSTPAID ANY- 
WHERE IN U.S. 
WRITE NOW 


ONLY 

15 “ 


• substitutes 11 DIFFERENT VALUES OF CAP. OR 
RES. WITH SET IN OPERATION SOmmf to AOmfd 450- 
GOO WVDC—27 ohms to S meg. 


• OUTPUT 
CHECKS 


INDICATOR FOR ALIGNMENT-CONTINUITY 


• PROVIDES 100 VOLTS AT 100 MA FOR EXPERIMENTS. 
These are only a few of the many uses of the TEST. A ID. 
WRITE FOR CATA. 

LOG SHEET TO 
DEPT. II 


25e E.SSkh 3TSECT, BKLYN. N-Y 




Gel Started in Radio 


10 “HOW-TO-DO-IT" BOOKS 

Gel a «ollil fiitltiiliAlinii m radin i>v 
means of these lOc timely text books, 
r.ach clearly writleii, i>ri>rtssA‘ly ilhiv 
tralcil. cimtahis over 15.IH»0 wnrds. 
You’ll l)e amar-cd at flu* wealth <<r 
information |>arkeft inin these handy 
hnokFi. Kxri'IIcni f*pr referriicc—nh-sn 
for U'chiileal lilir.iry. Ynur imniox 
hack If not saliafted. 

5 BOOKS for 50c 
10 BOOKS for $1.00 
Sent to You Postpaid 

No. 1—How To Make Four tionary (Leading Tcrmsl 

Ooerle Short Wave Set* 6—How To Have Fun 

No. 2—Mow To Make The With Radio 

Mott Popular All-Wave 1 no. 7—How To Read Radio 
and 2 Tube Receivers Diagrams 

No. 3--Alternating Current No. B—Radio for Beginners 
for Beginners 9—Simple Electrical Ex 

NO. 4—All About Aerials periments 

NO. S—Beginners* Radio Die- No. 10—Television 



Remit by check or mimrv onler—reCTf c|rr Teller if yn» 
f.cin' «-;ivh i,r •.l.iinii- 

RADIO PUBLICATIONS 

.54 West B’way, New York ( 7 ) 


By ELMER R. FULLER 

H C.TH in Quito, Ecuiidor, known 
the world over as the “Voice of 
the Andes*’ is heard on Hi.500 
me in En^rlish fi'oni 0r>:»0 to 
0800; 1700 to 1800; and 2100 to 2400. 
Projrrams in other lan^ruajres, 18 in all, 
are broadcast at othei- times; and other 
frequencies in use are G.200, 0.000 and 
15.100 me. HCJH was ftrst orjranized in 
1031 and now has six transmitters, both 
loiijr and short wave. The lanj^ua^es 
used include Spanish, Enjrlish, French, 
German, PortiiKue.*?e, Russian, Italian, 
Dutch, Swedish, Yiddish, (Jreek, Lithu¬ 
anian, B o h e m i a n. Latvian, Czech. 
Arabic, Urdu, and Quechua. It is also 
known as the pioneer missionary radio 
station, and is supported entirely by 
contributions from its listeners. The 
si^rnals are amon^ the stronjrest re¬ 
ceived in this country, and are very 
consistently heai’d. The station is al¬ 
ways silent on Mondays, 

The BBC is now heinjr beamed to 
North America on 11.800 me from 
0600 to 0800; on 21.550 me from 0800 
to 1600; and on 15.110 me from 1400 
to 1915, Also on 11,800 from 1615 to 
2215 and on 9.830 me from 1930 to 
2215 hours. All times are Eastern 
Standard. 

Advice has been received from the 
manag-er of the “Voice of Guiana,” 
ZFY, stating that the station may he 
heard on Sundays from 0545 to 1145 
and 1445 to 1945 hours; and on Wed¬ 
nesdays from 0545 to 0745; 0945 to 
1145; and 1445 to 1945 hours. The fre¬ 
quency is 6,000 megacycles. This i.s the 
pioneer broadcasting station in the 
British West Indies and started opera¬ 
tion in 1935. At present they carry 
commercially sponsored programs and 
soon will have a station operating in 
the standard broadcast hand. Their 
signals are heard well in the Guianas, 
Trinidad, Grenada, and Barbados. 

It can be expected that several of the 
schedules will he changed when the 
clocks are returned to standard time, 
but most of them will remain as they 
have been published. A major change 
will probably he made in the U. S. 
schedules and it can generally be fig¬ 
ured that all schedules will be moved 
one hour. 

International schedules are never as 
much affected as those of the stations 
which broadcast for local consumption, 
of course. Remeniher that this list is 
uhnnjs in Eastern Standard Time, and 
will remain so until and unless the ma¬ 
jority of our shortwave listeners prefer 
another system. Please consider thi.s 
until new schedules are printed, which 
will be in the January issue. 

Next month we again print an KM 
Station List, completely revised to date. 
Many new stations have appeared since 
our last list was printed in the Septem¬ 
ber issue, so owners of FM receivers 
will find the new edition very useful. 
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Tlieorv nii«l llessifiii 

CAPACITOR DROPS VOLTAGE 

When the lilaiuent-diopping resistor 
ill a tiansfornierless receiver burns out 
or when a new set is beiiiK built, a ca¬ 
pacitor can be used instead of the resis¬ 
tor to drop line voltage to a suitable 
value for the filaments. To calculate the 
value of the capacitor use the foiniula 
2650 

C = —-— 


y E iiiM> * — Eft!* 

where Eim# is the power-line voltage, 
E rti is the total voltage drop across the i 
filaments in series, ami I is the rated 
lilament current. This is for a 60-cycle 
line. 

For instance, to find the proper capac¬ 



itor for a device using two tubes, each 
with a 12.6-volt lilament drawing 0.15 
amp, with a 120-volt line, 

2,650 

C = - 

1 ) 120 - 25 . 2 ^ 


I .15 

= 3.t pf approx. 

Where the line is 50 cycles, substitute 
3,180 for the 2,650 above the line in the 
eciuation; foi‘ 25 cycles, use 6,360. The 
answer in each case will be in micro- 
fa rads. 

Otto von Gukuicke, 

\\'IVseti, Stvitzerht ttd 

CORRECTIONS 

In the diagram of the Six-Tube Dry- 
Cell Superhet, page 51 of the August, 
1918, issue of this magazine, the tuning 
condenseis of the r.f. and mixer stages 
are shown connected to the a.v.c. line 
through 220,000-ohm decoupling resis¬ 
tors. The rotors of the condensers 
should lie grounded to the chassis and 
the bottom ends of the secondary coils 
connected to the a.v.c. decoupling re¬ 
sistors. Connections between the re- 
sistois and coils should be bypassed to 
ground with .Ol-pf condensers. 



METALIZE 
BABY SHOES for 

BIG STEADY PROFITS 

No waitinK. Cash can start cominir 
in very first day. Money maKtnK 
WARNER SUCCESS PLAN shows 
every step. L.^arn quickly, easily with¬ 
out previous trsiininir or experience. 

Plan backed by old established com- 

? any. Your home is your headquarters. 

his is too i;oo«i to [>ass up Since facts 
cost nothing — now or ever. Don't 
wait. Send name and address on poat- 
card today to Kay Krandell, Mgr. 

WARNER ELECTRIC CO.. 

1512 Jarvis Avsnuo, Dspt.2211. Chicago 26, Illinois 


OFFER 
of COMPLETE 
Money Making 
Success Plan 
We show you 
how to start- 
how to get or¬ 
ders rolling in 
. . . how to do 
the work; how 
to py ramid 
your profits. 
Sofid No Money 

Just your name 
and adilres.s on 
i'o.stcard. 
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TELEVISION ASSEMBLY 

PROJECTION TELEVISION 

520 Sq. Inches • • • 20x26'^ Screen 

BY TELEVISION ASSEMBLY COMPANY 

Complete with All Parts Hood and Rack 

37 R.C.A. TUBES 


DUMONT INPUTUNER 


n 


ft 


AUTOMATIC GAIN 
CONTROL 


1 2** P.M> SPE AKER 

Pre-wired & Pre-tuned 
Picture I.F, & 
Sound I.F. 

Pre-wired 30 KV 
Tripler Fly Back 
Power Supply 

Eastman Kodak 
Projection Screen 

Aluminum Coated 
Top Mirror 

Bausch & Lomb 
f:1.9 Projection Lens 

EXPRESSLY DESIGNED 

Metal Rack(Hoed 
and Picture Frame 

For rcolism, clarity, definition and 
BIG SCREEN Televiewing, the pictures 
produced by this unit have no equal! 

Thts screen is absolutely flot, pre¬ 
cluding curvOturc distortion anywhere 
in the picture. Picture tones ore true 
block, grey ond white—high in bril- 
lioncc, yet absolutely glore-frec! 

MANUAL OF INSTRUCTIONS AND 
SCHEMATIC DATA 
Prepared and Edited by 
JOHN F. RIDER PUBLISHER. INC. 


YOUR LOCAL NATIONAL PARTS DISTRIBUTOR 


PHONE 
LOmbird 

Gioife 3-9225 

509 ARCH ST.> PHILA., PENN. 


ONLY THE FINEST STANDARD BRAND 
COMPONENTS USED THROUGHOUT 

Send ut your name to receive FREE Almo 
Broadcaster magaiine. 


BRAND NEW SURPLUS! GUARANTEED! 

^4 RPM, HI-TORQUE 
ELECTRIC MOTOR 


qf 


$ 2.85 


I’ostagi- 

and 

Handling 


GOVT. COST. $40 

• Operates un MOV AC. 60.cycles. 

(Requires only 12 MFD condenser.) 

• Reversible. No Free Swing. Quiet. 
m With Full Instructions. 

• FOR ROTATING HAM. FM. TELEVISION AN 
TENNAS AND MANY OTHER USES. 

BARGAIN RADIO. Dept. BR-1 

249 N. Juanit .1 Los AnSeles 4, California 



Famous 


War Surplus Aircraft Flask Unit 


PURCHASED DIRECT FROM U.S. GOVERNMENT 
All antniours anti iirofe-Htonalh ahould have It, The 
l-Mwer Stiin>ly ami 4 high speed Edgerton Flash Tubes. 
Pta>ttr Sealivl. V nhrvnXa).! . ; Light ouliiUt IIO Watt 
set-M. 'J Comlenserj.. total ."•O mf«l, nia«le lo l-e u«c<l 
uilh ItalierU'K. hul wc furnish without extra charge 
all HeiUs'ior*. Ctninceiors. Cords. 

Spares ainl Traii.sfornier wiih I>lagram* and Instruc. 
lions to CON'VKUT to IIO Volt A.C a ^ aa 
v«m u»e hatlcry or power with a H. ■■ ■■ llll 

lUek of Ihe Hwiteh. 9 

BRAND NEW-NEVER BEEN USED AiiMompIrte 

A terrific Mrar surplus baroain Mfille they l.-ist 
CINEX INC. (Dept. CR) 165 W. 46th St.. N.Y.I9. N.Y. 


TV INTERFERENCE TO 

TV interferetice cau.sed by automo¬ 
bile engines will be reduced in the fu¬ 
ture, according to a statement made 
last month by P. J. Kent, chief engineer 
of the electrical division of the Chrysler 


TELEVISION TO GO? 

Coi'poration. Some of the new cars com¬ 
ing off the assembly lines have had 
changes built into their electrical sys¬ 
tems which feduce the interfering radi¬ 
ation. Results are good, he said. 


NOVEMBER, 1948 
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ELECTRIC PORTABLE 
PHONOGRAPH 

A fine playing electric phoiiourjjph 
in a hrinilsomc case. Can he easily 
carrietl anywhere. This electric port- 
ahle phonoprraph will make a won¬ 
derful K'ft f‘'>‘ ‘‘'^y mu>iic lover or 
record collector. 

Note lhet>e fi'RtiJres that make this 
phonorrruph c.’it.standintr: 

• }lan<Uiinie leatherette cover. 

• I’lays 12" records with cover 
closed. 

• L.'irKc > .\lnico '» Speaker for 
excellent tone reproduction. 

• 2 \\nlt Amplifier. 

• Rim drive constant speed motor. 

List price.$21).95 


NLT PPtICE 


LOTS or THREE. 


$ 15.95 

14.95 


TUBES! 


NATIONALLY 
ADVERTISED BRANDS 


TUBES! 


RCA — Kenrod — Sylvonia — Tunq^Sol — Notionol Union — Raytheon — Philco — Hytron 
All new tube). 100°o quoranteed. Individually boved. 


TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

01 A 

.. $ .45 

3Q4 . 

.$ .80 

6Q7 

.$ .72 

6V6GT 

...$ .72 

7E7 

. S .80 

32L7GT 

024 

. . . .80 

3Q5GT 

.85 

6R7G 

.65 

6V7G 

.96 

7F7 

.80 

33 

1 A3 

.80 

3S4 

.72 

6S7G 

. 1.15 

6W7G 

.96 

7F8 

.96 

34 

1 A4P 

1.40 

5R4GY 

1.15 

6S6GT 

.80 

6X5GT 

.54 

7G7 . 

. .96 

35 - . 

1 A5GT 

.65 

5T4 

1.40 

CSA7GT 

.60 

6Y6G 

.85 

7H7 

.80 

35A5 

IA6 

1.15 

SU4G 

.54 

6SB7Y 

.85 

6Y7G 

1.15 

7J7 

.96 

35L6GT 

IA7GT 

.72 

5V4G 

.85 

6SC7 

.72 

625 

1.15 

7L7 

. .80 

35W4 

IB4P 

1.40 

5X4G 

. .65 

6SD7GT 

.65 

627G 

1.40 

7N7 

.80 

35Y4 

IB5 25S 

1.15 

5Y3GT 

. .45 

6SF5 

.65 

62Y5G 

.80 

7Q7 - 

. .65 

3525GT 

IC5GT 

.80 

5Y4G 

.54 

6SF7 

.72 

7A4 

.65 

7V7 

.96 

36 

IC6 

1.15 

523 

.65 

6SG7 

.72 

7A5 

.65 

7 W7 

. . .96 

37 

tC7G 

.. 1.15 

524 

. .96 

6SH7 GT 

.80 

7A6 . 

.65 

7X7 

. .96 

38 

ID5GP 

.1.40 

6A3 

.96 

CSJ7 GT 

.60 

:a7 

.65 

7Y4 

. . .65 

39 

ID7G 

I.l5 

A4 LA 

. 1.15 

eS77 GT 

.61) 

7B3 

. .65 

724 

.65 

40 .... 

ID6GT 

1.40 

CAS 

.96 

6SL7GT 

.85 

7B6 

.65 

I2A 

. , .65 

41 . 

IE GP 

. 1 . to 

CA7 

.72 

CSIV76T 

.80 

7B7 

. . .65 

I2A5 

1.15 

42 . 

IE7G 

1.40 

CABGT 

.72 

6SQ7 GT 

.54 

7B8 

.65 

l2Ari 

.96 

4523 

1 r4G 

.96 

GAB7 

1.15 

6SR7 

. . .65 

7C4 

.96 

I2A7 .. 


4525GT 

IF5G 

.% 

CAC7 

.96 

6U5G 

.72 

7C5 ... 

.80 

I2A8 GT 

. . .72 

46 . . 

1 F6 

1.40 

fAD'G 

1.15 

6U6GT 

. .65 

7C6 

.65 

I2AH7GT 

. .96 

47 

IF7 

1.40 

6AE5GT 

.80 

6U7G . 

. .. .65 

7C7 ... 


I2AT6 

.65 

50 

IG4GT 

. .96 

rAF6GT 

.96 

6V6 . 

1.15 

7E6 ... 

.65 

I2BA6 

. . .65 

50A5 

IG5G 

.96 

6AG5 

.‘16 





I2BE6 

. .65 

50B5 



SPEAKERS 

I" PM Si>«aker. , .. 51-25 
S” PM Speaker ... 1-25 

S" I’M Sneaker.. 1-98 

SPECIAL! 

VOLUME 

CONTROL 

y» mea with switch. QQ/« 
3 fur 


TERMS; 25% with Order- 
Balance C.O.D.—F.O.B. Chicago 
Prices Subiect to Cliange 
Without Notice 
Minimum Order $2.00 


I2F5 . 

l2Hr> 

I2J5GT 

I2J7GT 

I2K8 

I2Q7 . 

I2SA7GT 

I2SC7 

I2£F5 

I2SF7 

f2SG7 

I2SH7 

l2Si7 

f2SK7 GT 

I2SL7GT . 

I2SN7GT 

I2SQ7'GT 

f2SR7 

I4A7 

I4B6 

I4Q7 . 

I4R7 . . 

25L6GT . 
2525 
2526GT 

26 . 

2fiA7 

27 . 

30 . 

31 . 

32 




rDAMIfl IN n I 1C rn west Randolph Street 

r ni H R R L I R ■ L L L id I# U. pep*. RC-II Chlcoge 7. Illinoii 



I PRICE 

$995 

I At Oifttribu- 
I tor or poat- 
■ paid, direct. 


a r r y. no COO’». 
Ohio^na add 3*, 
State Sales Tar- 



MULTI-FREQUENCY GENERATOR 


In radio service worR. time means money. Locate 
trouble faster, handle a much greater volume of 
work with the SIGN ALETTE. As a trouble shoot¬ 
ing tool. SIGNaLETTE h.'is no egual. Merely plug 
in any 110 V AC-OC line, st.irt at speaker end of 
Circuit .md trace back, stage by stage, listening in 
set’s speaker. Generates RF. iF and AUOiO Fre¬ 
quencies. 2500 cycles to 20 Megacycles. Also used 
for checks on Sensitivity, Gain. Peaking, Shielding. 
Tube testing. Wt. 13 oz. Fits pocket or tool kit. 
See at your flist. Of order direct. 
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CJippard' 


INSTRUMENT 

LABORATORY. 

INC. 


OEPT. C. 1125 BANK STREET 
CINCINNATI 14. OHIO 
Quaiifled Jobber* write, wire for details. 
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I 

I 

I 
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NEW G.E. WATTHOUR METER 

(Co^iiiuned from pnye 85) 


etVect, a push on one side of the disc 
without a correspondingly jjreat pull on 
the other. This tends to thrust the entire 
shaft to one side or the other. Side- 
thrust will also occur if the two con¬ 
centric magnets in the bearing system 
are not perfectly aligned. 

Stainless steel guide pins are fastened 
to the inside of the fixed cavity to keep 
the moving system in line. These extend 
' down into the rotating cylinder through 
I a graphite washer. Any displacement 
I caused hy side-thrust would make the 
guide pin touch the washer. Placement 
of the damping magnets has been ar¬ 
ranged so that there is minimum side 
thrust. 

Since 1941 the magnetic suspension 
has been on accelerated-life tests, show¬ 
ing excellent stability during tests 
eciuivalent to G5 years of ordinary oper¬ 
ation. 


CORRECTION 

The line cord resistoi of the dual test 
instrument, page 40 of the March, 1948, 
issue, is shown as 300 ohms. The cori ect 
value for the tube shown is 550 ohms. 
If a dropping resi-stor is used, it should 
have a rating of 20 watts or more. 

We thank Mr. David Gnessin of Co¬ 
lumbus, Ohio, for this correction. 



SOUND EQUIPMENT, 
SOUND VUUES 
RADIONIC'S 

A FREE CATALOG 


12Sq7GT 


35L6GT 


6SA7GT 


36c 


SENSATIONAL TUBE OFFER! 

IMS MuUc t>y famons mniiiir;tr- 

■ I B lurfi-. lir.irwj n<»\v iui,e»! No 

III ^ KucpIiiH! Gk't'ry iiiiic nh. 

Ill m ii.iUy .(fid rarrlcH 

I ^uai*>iniL-L‘. Vi>ur 

IRS 6SK7GT 
4SS 6SQ7CT 
1T4 6V6GT 
3S4 6X5GT 
6AT6 12AT6 
6BAG 138AG 
6BE6 13BS6 
GKSgT 12SA7GT 
GKGcT 12SJ7GT 
65J7GT 12SK7GT 

CONDENSERS 

Brand New Stock! <No 
Government Surplus) 

FAMOUS MAKE 
ELECTROLYTIC (Tubular*) 

25 m<d (If 25v 30c 

20 20 mfd ISOv 45c 

SO 30 mfd i< ISOv SSc 

S mfd 4 50v 3Sc 

12 mfd <ii 4SUv 40c 

16 mfd 4SOv SOc 

8 '8 mfd {it 4SOv SSc 

PAPER (TutoulAr*) 

.1 mfd 6i 600v ISc 

.05 mfd f GOOv 13c 

.01 mfd 40 GOOv 13c 

.005 mfd '' GOOv 9c 

STORE OPEN DAILY 9 to C—SATURDAY 9 to 5 

Winimum order $3,00. 20S^ deposit. Bai. C.O.D. 


RADIONIC IQUIFMINT COMPANY 

170 NASSAU ST., NtW TORN 7, M.Y 

Tribune Theotre Entronc* 

Tel. WOrth 2-0421 • Coblo’'CHANSIOR" 


k if any tutic falls 
>m|(leie *Ailsf.t<‘t Ion 






RADIONIC EQUIPMENT CO.. Dept. 1011 V y: s 
170 Nassau Street, New York 7. N. Y. 

Send 111 onrt* >‘u«r free catal*>fci. siii>nleaien(s an<l bar- 
Kaiii lisis us luiuiisiieti ihihIiuis uf icauint; 

nianufacliirers of ladlO flerHimk jiaits anti e<mlpnieni. 

NAME . 

P.O. BOX or .STREET .. 


I TOWTv’ . ST.tTE. 
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Fig. I—A mocic-up of the suspension system. 

NEW G-E WATTHOUR METER 

THE wattiiour meters used by cdectric 

power companies, to measure con¬ 
sumption have been developed to the 
point where maintenance needs are very 
small. However, since the rolatin^r disc 
rests on bearin^rs, friction eventually 
makes it necessary to replace the jew¬ 
eled hearing. A new meter developed 
by the General Electric Comj)any elimi¬ 
nates bearing friction by using magnetic 
suspension. 

Fig. 1 shows the rotating disc and 
the magnetic-suspension system. The 
concentric outer and inner cylinders are 
magnetized axially, with opposite polar¬ 
ity, so that the resulting magnetic field 
supports the inner magnet with a slight 
downward displacement, which can be 
seen in the photograph. Thus the inner 
member hangs freely in air—a hearing 
truly without friction. 

Fig. 2 is a detailed view of the upper 
cylinder and a cavity. The magnets are 
made of cunico. a highly coercive and 
easily machined material. 



Fig. 2 —The shaft Is suspended by magnets. 

In the usual jewelled hearing, most 
of the weight of the rotating disc is 
supported by the lower bearing. The 
stress is on the order of 100 tons per 
square inch. With the new magnetic 
hear ings, this pressure is eliminated. 

There are, however, side-thrust forces 
that can cause wear. These are caused 
by the rotation of the disc and by the 
dani]>ing magnet, whiclt is a part of 
the electrical metering system. When 
the disc is made to rotate as power is 
drawn through the meter, there is, in 



FOR FINER FM-AM RECEPTION 

.....THIS TUNEll AMPLIFIEI COMBINATION 


The RADIO CRAFTSMEN, Inc. 

1341 S. MICHIGAN AVENUE, CHICAGO 5, ILL. 


FM-AM TUNER RC 8 Features 

automatic-frequency control, most revo¬ 
lutionary development in FM design — 
entirely eliminates drift and multiple 
tuning responses. Nine shielded minia¬ 
ture tubes plus rectifier include double 
limiter and tuned RF stage in both FM 
and AM. Low-impedance lf>op, enabling 
flexibility in mounting, provides low- 
noise AM reception, near socket pro¬ 
vides easy access to 6.3-volt AC and. 
exceptionally well-filtered 100-voIt DC 
for supplying external pre-an^lifiers, 
additional pilot lights, etc. Controls 
include separate ha$s, treble and switch 
positions tor phonograph and television 


audio inputs. Polished chrome chassis. 
Audio cable, e^utcheon, decals, anten¬ 
nae, and detailed installation instruc¬ 
tions furnished. 


HI-FIDELITY AMPLIFIER RC 2 

High impedance input; 12 watts output 
at 1% distortion. Taps: 4, 6, 8, IS, 500 
ohms. 65 db gain, including inverse 
feedback. Uniform frequency response 
from 20r to 20,000 cycles up to 8 watts 
output. Hum 65 db below rated output. 
Tubes: 6J5, 6SN7, (2) 6V.6, 5Y3. 

Durable polished chrome chassis. 


Writ! Isr OticrlNtivi CIrcilir jiN Prkts. 



NOVEMBER. (948 


PRECISION APPARATUS COMPANY/ ln<. • 92-27 Horace Hording Blvd., Elmhurst 4, N. Y. 
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f ja i Order ^ model 247, Disregard the unbelievably low price and compare it % 

^ fW on the basis of appearance, quality and piriorniance to any other Tube | 

I Tester (ANY MAKF. ANY PRICE). If you Pre not cemliletely satisfied with the model 247 after a 15 day trial, g 
■ return it to us fcr tull refund—no explan.ition necessary. . 

• The model 247 is n«t surplus nor is it a hashed over pre-war model. It is newly designed and incorporates new ■ 
• advances in Tube T. sti-r design. Read the description below and order one today: f 


THE NEW MODEL 247 





TUBE 

TESTER 


■ (Jipt hs ortitls^ hwtttln, Itnntatn )r. ppatiuts, 
[ trlpfision ntitiiufurps, tmifiir vyp, Itpurinpi 
rf/r/.s, tliyrafntnsy the new type //./*. ntiniu- 
tnreji. etc. 

r ear fires: 

* A newly designed element selector 
switch reduces the possibility of obso- 
le.scence to an absolute minimum. 
When checking Diode, Triode and 
Pentode sections of multi-purpose 
tubes, sections can be tested individually. A special isolating circuit allows 
each section to be tested as if it were in a separate enveloj)e. 

The Model 2 47 provides a super sensitive method of checking for shorts and 
leakages up to 5 Megohms between any and all of the terminals. 

One of the most important improvements, we believe, is the fact that the 
4 position fast-action snap switches are all numbered in exact accordance 
with the standai'd R.M.A. numliering system. Thus, if 
the element terminating in pin No. 7 of a tube is under 
test, button No. 7 is used for that test. 


ONLY 


Mrxiel 247 c«iine.<i rum pi vie with nrw tiprrd-rrad chart. Comes housed in 
handsome, hand-rubbed oak cabinet sloped for f>ench use. A slip-on port¬ 
able hinKed co%'er is included for outside use. Size: 10^1" x 8*Ki" x 


20 ' 


Deposit Required on All C.O.D. Orders 


29 
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MOSS ELECTRONIC DISTRIBUTING CO. 


DKPT. RC-ll, 229 FULTON ST. 
NEW YORK 7, N. Y. 


K.M.C. MODEL 300 

Vacuum Tube Volt-Ohm ('apacity Meter 

• DC VOl/rS—6 ranges to 1000 volts. 

• A(’ VOI/rS—5 ranges to lOOU V(dt.«. 

• RESIST AN OK—B ranges to 1000 meg¬ 

ohms. 

• (WP.ACITY—4 ranges (.000025 mfd to 

20 mfd) 

• 11 AS ZERO CENTER POSITION 

A/or/W .TOO. a.s iilnstrefetl CA 

with /ciff/j* ^OwaWW 

nthrr ntoitrfs also available) 

See the Model 300 at your Jobber 
WRITE TODAY to Dept. B-9. for NEW. FREE CATALOG 


ELECTRONIC K MEASUREMENTS 

CORPORATIOK 

423 Broome Si*. New York 13, N . Y, 


3^abio Cbirtp-Jfibe ^carsf Sigo 

jtn ^rmsbarh |)ublicanon0 


HUGO GERNSBACK 


Founder 


Modern Electrics .. 

...1908 

Electrical Experimenter . 

...1913 

Radio News . 


Science L Invention . 

.1920 

Rad io- Craft .... 

. 1929 

Short-Wave Craft . 


Wireless Association of America ... 

...1908 



SMOOTH SERVICING I 
ry 

VHf 


Tki» VHF ALIGnis^EnT 
WANO 9 i««i • coniiant (kccli 
on lll« •liynmcnl ol FM TV a 
other S-5<X} me eQM>pmeni ^mi- 


VHF Aliynmertt Wend 
wilh InttfuCtiom 60 C 


•fi) te>vt<in) It* blendirrg ol tepait and alienmeni makei teiviciny imootk and 

lao Soivci yo*»f Tracking, sensitivity a S:n probiemt leiii which 

•dtwiimeni Ip mate, which wiy end how much A modern shop MUSV 

HAWKINS RADIO COMPANY 

Eeil 3ltl Stieel KenMi Cily 3, Md. 


$3.00 FOR CARTOON IDEAS 

ItATHO-i ■|{.\KT 5>rliit* s«M ral rinhi> iMitiMiti-! every 
mini'll. Ui.iili*i>; aii‘ itu ill'll to conn ihiili' Iiiiiiiiiumis 
riKlio iiii'U!! which i-.ni in iKiiI in citiiirti fmiii. It i- 
not tll■cc^^at'y tliut you iliavv a sketcii, nnlv^s vi<ti 
wish. 

All checks are payahlo on piil»llc.ii ion. 

RADIO CARTOONS. RADIO-ELECTRONICS 
25 West Broadway, New York 7. N. Y. 

^ ^ ^ ^ ^ ^ ^ ^ ^ ' W % 


Some of the larger libraries in the country still have 
cotiles of ELECTRICAL EXPERIMENTER on file for 
interested- readers. 

In ELECTRICAL EXPERIMENTER 

November, 1914 

A Simply Made Loading Coil 
by Stuart Sandreuter 

Cry.«tal Detectors and Electrothermal 
.Action 

by Dr. W. 11. Ecclcs 
Making a Hot-Wire Ammeter 

Electrolytic Interrupters and how to 
use them 

i)y H. Winfield Secor 

U. S. Wireless Truck has 800-Mile 
Range 

Wireless on Delivery Vans 

ELECTRONIC LITERATURE 

Any Ol* all of the.'je ctitalogs. bulletins, 
and periodicals are available to you if 
you write to us on your letterhead (do 
not use postcards) and request them by 
number. It is necessary to send only the 
number of the item you want. We will 
I forward the request to the manufac¬ 
turers, who in turn will send the liter- 
1 atuie directly to you. This offer '»v>/d 
after s/.»* ntnnths, 

H_|_FM AND ANTENNA DATA 

A 16-page booklet of information on 
the Model .‘tOO and Model -100 television- 
FM antennas, issued by Trieraft Prod¬ 
ucts Company. Illustrated with draw¬ 
ings. directivity patterns and perform¬ 
ance chart.s on these antennas. Of in¬ 
ter e.st to owners of FM and television 
sets.— (r rat is 

11.2—transformer catalog 

Catalog No. 4811, issued l).v Merit 
Coil and Transformei* Corp.. lists speci¬ 
fications and prices of transformers and 
chokes for replacement, amateur and 
electronic application ,—Gratis 

11-3—PLASTICS BULLETIN 

Bulletin No. CDP-578 describes and 
illustrates the design, mold making and 
molding facilities of the (’hemical De¬ 
partment of (Jeneral Electric. It lists 
applications anil general properties of 
such materials as mycalcx, silicone and 
I othei* plastic materials .—Gratis to inter¬ 
est td ) tar ties 

II-4-_V/ALSC0 catalog 

This 15-page catalog lists hardware, 
tools, chemicals and finishing materials, 
made by Walter L. Schott Co., for use 
I in assembling and servicing radio and 
1 electronic equipment. -D'rffD’.s 


RADIO-ELECTRONICS for 
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former mutually repel each other. Hence 
the appearing: divergency in a stream of 
electrified effluvia. 

'‘But thoujjh the particles of electrical 
matter do repel each other, they are 
sti‘on>^ly attracted by all other mat¬ 
ter. . . , 

“Thus common matter is a kind of 
s])()ntrc to the electrical fluid. 

“But in common matter there is 
(^enei’ally) as much of the electrical as 
it will contain within its sub.stance. If 
more is added, it lies withcmt upon the 
sui’face. and forms what we call an ek'c- 
trical atmosphei'e, and then the body i.s 
said to he electrified.'^ 

Dr. Millikan says, “The opening sen¬ 
tence contains the simple statement of 
an ei»och-making discovery: ‘The elec¬ 
trical matter consists of particles . . 
.A.fter 200 years of research we cannot 
improve the content of Franklin’s con¬ 
clusion. Its obvious, axiomatic truth 
may stand forever, but perhaps at the 
end of another 200 years additional 
truths may give it a different aspect.’' 

''SAUNDERCISMS" 

Kpigrams from a lecture on television 
delivered by Albert C. W. Saun<lers to 
the Associated Radio Servicemen of New 
York (City) at their meeting June 9, 
1948. 

“A serviceman's work consists of nine 
mental operations to every manual one." 
“Don't be too technical with the public— 
your cust{)mer doesn't care whether the 
dielectric has any specific inductive ca¬ 
pacitance or not." “Amplification itself 
is cheap—it’s broad-band amplification 
that costs money." 

“Electricity is the fastest thing in 
the world—but it's the laziest.” 

CORRECTIONS 

Data on the old Philco bakelite-cased 
bypass condensers is found on page 14 
of Volume II (2) of Ridei 's Mnnuol in¬ 
stead of Volume 11 as reported in the 
Technote, Philco Condensers, on page 72 
of the July issue. 

We thank Mr. John Wohlrab of Buf¬ 
falo, X. Y., for calling our attention to 
this error. 

There is an error in the diagram of 
the Wobbuhited Signal Generator on 
page 34 of the May 1948 issue. The 
I)late of the GJ5 cathode follower is 
shown connected to ground. This should 
be conru'cted to the B-plus line running 
from the No. 4 pin of the power input 
socket. 

We thank Mr. Thomas B. Brook of 
Twin Bridges, Montana, for this cor¬ 
rection. 

DE FOREST BANQUET 

Dr. Lee de Forest, Father of Radio, 
was tendered a special ban<|Uet at the 
('hicago Railroad Fair on his Toth birth¬ 
day. It was spread jointly by the Morse 
Telegraphers Club of America and 
American Television Inc. The banquet 
was only one of a number of celebra¬ 
tions which marked the great inventor’s 
birthday, the high light of them all be¬ 
ing Dr. de Forest’s coast-to-coast broad¬ 
cast on the Mutual Broadcasting Sys¬ 
tem network. 




BUILD THE NEW 

MODEL TV-67 ALL CHANNEL 

TELEVISION BOOSTER 

FOR YOUR OWN USE OR FOR RESALE 

With the aid of our TV-67 

INDUCTOR TUNER 

Illustrated below. 

I $050 

only ^ . 

INDl'i'TOR TUNER comes com¬ 
plete with circuit and instruc¬ 
tions for buildinR the TV-67 
TELEVISION ROOSTER. 

We will also include at no rharite 
basic circuits utilizing the TV- 
67 INDUCTOR TUNER to build 
.n Television and F.M. Signal 
t^enerator. a Television Inter¬ 
ference Eliminator and front end 
for Television Receiver. 



No need for twitching when 
using the TV-67 

INDUCTOR 

TUNER 

Designed to Cover All Chan¬ 
nels 2 to 13 Inclusive. 



■ 
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TV^67 Booster Features: 

'A Permits use of Indoor Installations. 

★ Reduces or eliminates interference including AmateuFi F.M.f Short Wave and 
Inter-Channel. 

★ Permits TV reception in fringe areas. 

A* Amplifies weak signals. 

★ Provides brighter and clearer images. 

Specific a tions: 

★ The Model TV-67 employs I-6AK5 as a high gain amplifier: I-6C4 as an iso¬ 
lation amplifier and 1-6C4 as rectifier. Use of these highly efficient miniature 
tubes in conjunction with INDUCTOR TUNER results in maximum gain on all 
channels up to channel I 3. 

★ The Model TV'67 provides a 6 megacycle band-width reducing Video detail 
loss to absolute minimum. 

★ The Model TV-67 is designed to operate with any antenna system indoor or 

outdoor-any impedance. 

A" New INDUCTOR TUNER covers all television channels, 2 to 13. inclusive 
without switching. 

INDUCTOR TUNER comes complete with circuit 
and instructions for building the TV-67 Television 
Booster. We will also Include basic circuits utilizing 
the TV-67 INDUCTOR TUNER to build a Television 
and F.M. Signal Generator, a Television Interference 
Eliminator and front end for Television Receiver. 

GENEML ELECTRONIC DISTRIBUTING CO. 

98 PARK PLACE NEW YORK 7, N. Y. DEPT- RC-11 
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SIGNAL GENERATOR 


MODFi :?nn 


#■ fS^ > • i 

ft«ADSH*W ’ . 

aisTin»«ars CO. - 



The Model 300 Signal Generator fcoUires finRcr-tlP 
sel(<(iori of four jururali-ly all^incd frcmictirlcs. Six* 
cl.il piyjiial hCMiiioii iipctMin.ioiluti'M any Munclard cr.v»* 
(ill tn ailact iltc iiiwiel 3f>0 to a crystal fiwi siatiilarcl 
or TKlJlVlSlttN .MALKh’ll 0.<riLLAT0U. PtMjr 
Mituilrctl cycle audio iiio>lt latlou lu cir om. Supuli 
•l.'di J\r. 4''f' Kr. 'iOtl Kc. aitd liOit Ke. in cover l!i> 

<>r all rt^ccivei'S tiiaiiUfaci i t»‘v 1. Works i‘<)ually mcM uith 
AC-IM' jjcIs. CMiiudcti' wllh tiihcs, and uuipiil prolii*. 

.N'nihine else to bu.v. Mo>lel .‘!0U .S 16.95 Net 

.\Uslel 300-Iv Cottiiileie Kit & 

I list met ions ... 14.95 


<< RANGE MASTER” 

MODEL 10 



The 9-in-l Service Instrument 
Covers these 28 ranges:— 

(11 l Al-At'ITY .OUl-.l 01 I. .1 111 .Mfd, 

(::) A.C. c I KUK.VT 0 ir.O. O l.’. O l.’c aniiis. 

13) A.t'. VliKT.tCK 1 in Hill 'nni hiiHi rolls. 

(II II.r. vtiLTAdi-: 10 100 riiio mon volts. 

D.t;. rCKUl'NT 1 to lOU Hum niilliauins. 

(*;> UKSISTANt’K I) to iO.OUll HHl.UllO I iMeitolim. 

(7) Sh<‘clid liiiili laiiitc l•luntliHet to 0 ;! 2<l .McKs. 
(K) Siti.-ltivi* A.C- micro,jiimitcr to llnO mit-iciaiiips. 
(9) OSCl Id-HSCClI’K CAIJ liltA l tilt 1 KlUlO rue 
tcMil KM.^ Volts (loni A.C. Hue. 

Model H)-H Hortable Illastrated).$26.95 Net 

.Model 10-r Kuscil . 28.15 Net 

Moc.cl '10 Hench . 23.50 Net 

.Model ln*K. Coiuhlete Kit Ac Insiriictloiis.. 17.95 Net 

Test Lcud'S . 85 


“ MULT I-TESTER ” 

MODEL 30 


assw ’rt- 


A.C. \ G..- - ---- - 

h.c. \olts 0-5/10/50 100/5011, 1000 V 
II.C. rurreui o l liiO .MA 
Keslstahce O'lO.Oiiii H i.OUn 1 .^lc|:. Olims. 

H'.cihels From minus l»> to plus 7 lit). 

Moilcl 30 illlii.MJiitcd) . .$15.95 Net 

Alodel 30 -K. KL . 13.95 Net 

BARGAIN PACKAGE; One SlKiial lU-tiPtatur .Mo«U; 
doll K :d .»uc MuHl-Tcstet .Model 3U In. i-oiu|drle 
uith irrohc. Icsl leads .»f I liallery. A complete service 
sliop III kit fotin Noth.n< else to huy, duly $26.50 Net 
Prices 5'^ hlkher west of tie Uocklcs 
Write (or Free Catalog 

Bee voiir local dlsirlhumr. If urn avtilalilc. write H) 
DePt. U. i' 



Headphone BARGAINS 


Type HS23—8000 ohm imped¬ 
ance, highly sensitive . . . light¬ 
weight only 9 oz. Leother cov¬ 
ered ypring steel odjustoble 
hoodbond. 12" cord with PL54 
plug ottoched ot side out of 
woy, Jock ond rubber cord sup¬ 
plied to extend length to SVi 
feet. Removoble rubber eor 
cushions. Brond New—$13.50 
Volue 

Stk. No. 17A37 Ar 

special per pair 





Type HS30—8000 ohm rmpedonce, Smoll 
yet highly sensitive. Built on heoring old 
principle with eor fitting soft rubber 
cushions ottoched to receivers . . . shut 
out outside noise. Comfortoble, light 
metol bond easily shapes to contour of 
head. Supplied complete os iltustroted 
with 6 foot cord ond PL55 plug, shirt 
Clip ond motching tronsformer for 8000 
ohm impcdonce. Very popular for con- 
'verslon to mikes, telephone sets, minia¬ 
ture cn/stol sets ond oil oround head¬ 
phone use. Brond New.. A Terrific Volue! 
No. 17A420X. ^1 

Per Poir. ^ I 


5BP4 CATHODE RAY TUBE $2.95 


Hos 5" white screen. Quolity moke individuolly boxed 



ty 1 _ 

in cushioned corton. Brond New, Perfect, Guoronteed. 
No. 36T206. 

SPECIAL EACH 


$2.95 


Order now from this ad—include postage. 


FREE—the big NEW B-A Catalog No. 491. 1 32 pages of 
Outstonding Values. Write if you hove not received it. 


Burstein-Appl^bee 

^ /Of? ‘ 14 4fc C€( STREET, ^ 
KANSAS CITY 6. MISSOURI 




WE’VE MOVED 

More Space—Better Service 
3 TUBE PHONO 
AMPLIFIER 

"1.95 


COMPLETELY WIRED, 
VOLUME AND TONE CONTROLS 

Set of 3 tubeji: 501.6. 35Z.5, 12A6 $1.H» 

Output tranH. 50 L6. -35 

% Mejr. vol. control with aw. . ..35 

1" pm speaker.1^-} 

5" pm speaker . . l.|5 

6" pm speaker. 1-^3 

6x1" pm speaker 1-39 

8" pm speaker . 2.19 

Webster pickups L79 

Astatic Cartridue.s L-70A. L-26.\ 1.4 9 

Alliance motor & Turntable. 2.50 

VM - 400 INTERMIX CHANtJER. . 21.95 

(J.E. Reluctance Cartridire. 4.51 

Phono Pre-Amplifier complete with 

tubea 1-95 

Phono Oscillator complete with tubes. . 1.52 

Oscillator Coil, 12SA7. 15 

All price* F.O.B. N.V.C.—on C.D.D. iST'o Oppo«il. 
Write for free catalog. 

THE ROSE COMPANY 

98 Park Place, Oept. C, New York 7, N. Y. 


348 LIVINGSTON STREET 
BROOKLYN 17, N. Y. 


WANTED 

RADIO SERVICE MEN 

Experienced men with cars for part-time 
work on AC-DC receivers. Some traveliftg 
required. Must be bondable. Pleasant work 
with good compensation. Need men in or 
near Davenport, Iowa, Chicago, Indian¬ 
apolis, Buffalo, Rochester, N. Y.. Pittsburgh. 
Philadelphia, Washington, D. C., Baltimore, 
Md., and Boston. Mass. 

Address box number 02 
c/o Radio-Electronics 
25 W. Broadway New York 7, N. Y. 


ittiiicvllsiiiY — 


R-E CELEBRATES BIRTHDAY 



Hugo Gernsback, founder, editor, and pub¬ 
lisher of RADIO-ELECTRONICS, celebrates the 
start of the magazine's twentieth year of publi¬ 
cation by making the first cut in a cake espe¬ 
cially baked for the occasion and presented to 
him by the editorial staff. Titled RADIO-CRAFT 
for 19 years, the magazine enters upon its 
twentieth year as RADIO-ELECTRONICS. Old 
policy of service to all radiomen continues. 



FRANKLIN DISCOVERED 
ELECTRON 

The actual discovery of the electron 
was made in the United States by Bcn- 
.iiimin Franklin 200 years a^ro, even 
though it is usually attributed to the 
English scientist, J. J. Thomson, a little 
more than 60 years ago. 

Attention is called to the fact of 
Franklin’s prior discovery by Dr. Rob¬ 
ert A. Millikan, president of the Cali¬ 
fornia Institute of Technology, who 
was the first to isolate a single electron 
and make extremely accurate measure¬ 
ments of its properties. 

In support of his claim that Franklin 
should be considered the discoverei’ of 
the electron, Dr. Millikan, in a com¬ 
munication to The A'lnerican Journal 
of f*hysic<, cites Fiaiiklin's letter to 
Peter Collinson. 

‘'The electrical matter,Franklin 
wrote, “consists of particles extremely 
subtile, since it can permeate common 
matter, even the densest metals, with 
such ease and free^lom as not to receive 
any perceptible resistance. ... 

‘Electrical matter ditVers from com¬ 
mon matter in this, that the parts of 
the latter mutually attract, those of the 
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2-METER TRANSCEIVER 

m Please a eircuit for a very 

compact Hlt-mc transceiver .— 

Mars Hill, Me, 

A. The simple circuit shown in the dia- 
t^ram can be constructed in a small case. 
The 3A4 is used for both transmitting 
and receiving. Note that its filaments 



are paralleled for 1,5-volt operation. 
The 1S5 is modulator and audio tube. 

Be sure to keep all wiring as short 
as possible. Vary the coupling between 
LI and L2 for best operation as a super- 
regenerative receiver. The same coup¬ 
ling is satisfactory for transmission. 

The coils are self-supporting and can 
be wound with No. 16 wire. LI has five 
turns, % inch inside diameter, spaced 
to occupy % inch (adjust to cover 
band). L2 is one turn of the same diam¬ 
eter placed at the end of LI. L3 and L4 
are chokes wound with 50 turns of No. 
36 wire on 10-megohm resistors. 

ELECTRONIC TIMER 

« Please give me a design for an 
electronic timer adjustable to a maxi¬ 
mum of about 2 minutes, — R, R, K,, 
Vallejo^ Calif. 

A. The diagram gives the circuit of a 
timer with a little more than 2 minutes* 
maximum time. The capacitors connect¬ 
ed to the range switch and the 10- 
megohm potentiometer are the timing 


1I7L7-GT 2JKA-5RivCOIL 



components. The maximum time can be 
increased somewhat by adding a third 
position to the range switch, with a 20- 
to 40-uf paper capacitor. 

The control switch normally should 
be in the charge position. When it is 
thrown over to time, the timing cycle is 
automatically started and completed. 
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TEST EQVIPMEIUT 


The New Model 670 


SUPER METER 

A Combination VOLT-OHM. MILLIAMMETER plua 
CAPACITY REACTANCE. INDUCTANCE and 
DECIBEL MEASUREMENTS 
D.C. VOLTS; 0 to 7.5 15 75^ 150/750 15(10/ 
7500. A.C. VOLTS; 0 to 1& 30/150 300/ 
1500/3000 V<*lt8. OUTPUT VOLTS; 0 to 
15/::o;i50/300/1500 3000. D.C. CURRENT; 
0 to 1.5 15 150 Ma.; 0 U* 1.5 Ami»8. RE¬ 
SISTANCE; o to 500,100.000 ohms, 0 to 10 
Mt-irohrr.s. CAPACITY; .001 to .2 MM., .1 
to 4 Mfd. (Quality test for elfctrolytics |. 
REACTANCE: 700 to 27,ii00 Ohms: 13,000 
Ohms to 3 Megohms. INDUCTANCE: 1.75 
to 70 Henries: 35 to 8,000 Henries. DECl- 
PELS; 10 to +18. +10, to +38, +30 to 
+ 58. 


The model 670 comei housed in 
a rugged, crackle-finished steel 
cabinet complete with test lead* 
and operating instructions. Size 
St/a" * TVa" Jt 3". 


$ 28 « 

Nrr 


4 We manufacture a complete line of radio test equipment. 

\ |y|pp gY Write Dept. RC for FREE caUlog today! 




SUPERIOR INSTRUMENT CO. 

227 Fulton St.. New York 7, N. Y. 

of your regular jabber 


NOVEMBER, 1948 
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FREQUENCY 
ULATIC" 

NTALS • ftPMRA 
SERVICIN6 


BY NATHAN MARCHAND 

Radio and Elfctrical Con* 
sultant. Lecturer on Elec¬ 
trical Enicineerinjr, C<h 
lumbia l^niversity. 448 
6x9, over 300 illus 
trationa. I•>.00 

J mo<iern gtnde 
to <me of ratiio'^ 
fastest • iiroivttig 
(let eiitpnirntit 


SIMPLIFIES SERVICE- 
ENGINEERING PROBLEMS! 


it lakes more tli.iii onliiiary ra»llo servkiiix kiiiivvle<lge lo 
liandli* flu* iiinhliiiis aliil iitethiMU «t 

iiHxIcrn K M \unk TUif. new Uuok l>y a will kriuwii ruiliu 
uMil elwirlral nKi> iltaiit \u> In-en siieeittiMlly wrilleii. first 
to Ik'Ui y<»»i imikiRtaiul K-M eleiuly atul Heeoiiti. to exliliiin 
fully Just lot'v 10 iet ahoul liuieiliiiK K M «urk. 

Wlili It nullliiiu til «4 iiiallieniatlo. bul «itli a eotiuHls 

use of ea-.|l.v .. r>Ux»l lilusiratiiHts. M'heiiiai ir <ll.ii:iaiii> 

and IIIjrlleal on-tlu jo*) i*xaiiil)l'*>. It imeis ilw eoniiilete 
field ot ftediieiie> tiitxlidat Uhi. Ilaslr llifory. i-licuits, Itaii:.- 
iuitler>. i)'«-tivei> .itid iiioliile cuullniieiit .ue fully e\- 
plalnetl—and spei ial emiilutsls L> |)lan*d on iip-io-tlu* 
iiiiiiiitr methods d iii>lailtim, adjustI iik iiiid lepaiiiiig 
FM niHdvers. 

Here a| your tii.erlips you hate everything iie<e.ssaty 
for a eoiiildete iniikistaiidiiiK -tf the sitlijeci —friHii eir 

cult peculiar it le>. luiiliiK imlirauMs. I.. inohile 

e<|Ulpmerit. K-M list units, receitei allKtinieiit. Keiieral 
sertUIiiK proccdiiie. atnl a Iiost ol oi1k*i es»eiilial suh- 
jeets. Ihirticiilat itieiitiiMi is iiaiil to mitliniriK the ini- 
tioitaiit points ol i|'lft'ieiiie belwten F.M and oidlii:ii> 
AM work. 


HERE'S WHAT IT INCLUDES 


1. 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 


8 . 

9 . 


Fundamentals of Mod¬ 
ulation 

Fidelity of Band 
Width Requirements 
Noise and Interfer¬ 
ence 

Direct I requency 
Modulation 

Frequency Control 
Circuits 

Direct FM Transmit¬ 
ters 

Phase to Frequency 
Modulation 

FM Transmitters Us* 
ing Phase Modulation 
FM DeteetofS 


10. Amplitude Limiters 

11 RF Amplifiers, Oscil- 

* * * lators. and Converters 
I 2 Intermediate F r e- 

* quency and Audio 
Circuits 

^ ^ F M Receivers 

1 A FM Transmitting An- 
’ tennas 

1 C FM Receiving An- 

* tennas 

I ^ Mobile F M Equip- 

* meni 

^ ^ FM Servicing 

1 0 Phaser Calculations, 
etc. 


READ IT AT OUR RISK! 

We’ro so sun vmi‘11 ward In keep this iie\T FRK- 
QI'llNTY \inlU I. \TinN honk fni day to day stilily ami 
reromii-t-. rli.tl ^ i II slailly send 11 to ynii for lii tlays‘ 
exam I nation. Ite:..! It rarefiilU*. See hmv niilcklv it hrlngs 
you lui-to-datc on develiHinienis In this fa^t jznmlnc field. 
T’leii deeldi* wh-tfo-r or not yon want lo liiiv it or le- 
trrii it \Ve*ll tike the tl.xk! Send no money, just mail 
the coupon now. 


m 


ID DAY TRIAL COUPON 


0 

I Dept. RC-tf8 Murray Hill Books. Inc., 

■ 232 Madison Ave.. New York 16. N. Y. ■ 

I Send iin Mir hand's KltK.fjrKNfY Mnl>rt..\TTON ! 

■ for H» ihiys' I vanilnatiiHi on i(i|iio\a1. In lu d.iy-j I 

I will send Sr,. iiiiu a few rri i' poxiage. or leiuin lto*-k ■ 
I tKifltPalcl. paid o»i easlt orders", same return ■ 

I iirhilege. (iVn k.s sent on appimnl in U. S. only. I 

I I'rico outside I . S. poolpald.) I 

I J 

I Xanio .a 

: : 

I AddresB .I 

I ■ 

■ City. Zone. Slate...a 

: 

I Oreupatlon . .I 


Box 

PHOTOELECTRIC CONTROL 


^ My problem requires vine photo- 
electric circuits tvired iu parallel and 
conn cried to indicator lamps that light 
when their controlling beatns are inter- 
rnpted. The indicators )nnst remain on 
for JO to 15 seconds. The light beams 
are inferrnptrd for ahont .0005 second. 
Will you prepare a diagram of one of 
the control circuits? — JAV., Alameda^ 
Calif. 

A* The circuit shows one of the con¬ 
trolling circuits and a common power 


supply. An adjustable pulse-lengthening 
circuit, Rl-Cl, assures relay operation 
w'ith very short interruptions of the 
beams. 

When the slider of R1 is at A, full 
effects of the lengthening circuit are 
had; at B the effect is cut out. Capaci¬ 
tor C2 controls the length of time the 
indicator is on. Its value may depend on 
the tension of the relay spring. Experi¬ 
ment with the value of R2 for best re¬ 
sults. A 1:1 line isolation transformer 
may be used if desired. 


TO 8 OR 9 MORE INDICATOR LAMP CONTROLS 
ft 





01 5.3V/l2AiTw0 8A.UNITS CAN BE USEOl 


RADIATION MEASUREMENT 


m I need a loop antenna icith a pirhnp 
\ about one-half the signal field strength 
in micro rolls per meter. I want to )nea8- 
I are radiation on GOO Av from wired 
I wireless systems to make sure it does 
not cjrceed 15 ntierorolts per meter at 
. o distance cqnal to ^/i^T. 

1 .My receiver (its inpnt impedance is 
.100 ohms) is already calibrated in 
microvolts, so the antenna shintld have 


known characteristics .— P. O., Chicago, 
III. 

A. Close-w'ind 56 turns of either No. 
18 or 20 d.c.c. wire on a 34-inch-square 
frame. The signal pickup will be ap¬ 
proximately 7.9 pv in a field of 15 micro¬ 
volts per meter. The antenna should be 
located very close to the receiver to 
avoid the effects of long leads. 


SIGNAL STRENGTH INDICATOR 


® / haiw bn ill (he signal tracer de- 

srr/7>cf/ on page S of the 19^G Radio- 
I Craft Peferenre Annual. / leoald like 
to in.stall an electron-ray tube as a sig.- 
t nal-strenyth indicator. Can yon supply 
me with a diagram? — H. V. Hanford, 
Calif. 

A. The 6E5 shown in the diagram is 
; inserted in the signal-tracer circuit be- 
■ tween the audio input and the grid of 
the output tube. Some gain is added, be¬ 
cause the triode in the 6E5 is used as an 
amplifier. 



—II- 

AF INPUT 1 

OLD tracer I stage added 
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ANTENNA INSTALLATION 

When installing an antenna on the 
roof of an apartment house, it is often 
necessary to place insulators on the 
outer wall of the house to carry the 
wires down to the window. It is very 
easy, when leaning over the parapet, 
to drop the star drill used to make the 
necessary holes. 

To prevent this, tie a length of waxed 
wire-lacing twine to the star drill. The 
wax will keep it from slipping. Tie the 
^ other end around your belt. Then, if the 

drill drops, you can just pull it up again 
with no damage to life, drill, or other 
property. 

Lawson Norman, 

' Los Auffeles, Calif, 

CRYSTAL DIODE POLARITY 

To find the polarity of a crystal rec¬ 
ti her, measure its resistance with an 
ordinary ohmmeter. When the test leads 
are connected for minimum resistance 
reading, the polarity of the metei 's bat- 
teiy voltage indicates the polarity of the 
crystal. 

Norris McKamey, 
Davenport, Iowa 

TV TUBE SUBSTITUTION 

Recently I built a television receiver 
using a 7EP4 picture tube. Not satisfied 
with the picture because I had to darken 
the room when viewing, I replaced the 
7EP4 with a 7JP4 with very satisfac¬ 
tory 1 esults. Since the tube pin arrange¬ 
ments are different for the two kine¬ 
scopes, the 7JP4 using a 14-pin diheptal 
socket instead of the 12-pin one needed 
for the 7EP4, the wiring had to be 
changed. All voltages w'ere left the 
same. 

The table below shows the wiring 
changes: 

Tube Pin numbers 

7EP4 I 3 4 6 7 8 9 10 II 

7JP4 I. 2 10 5 7 9 II 8 3 14 

.John Urbanowicz, 
Il’ffrrc??, Mich, 

DIAL SCALES 

To make a precise, commercial-look¬ 
ing black dial scale with transparent 
white numbers and markings (to be 
^ used w’ith back lighting) draw the scale 

in normal size. Using this as a model, 
make a copy five to eight times as large 
with black India ink on smooth white 
paper (obtaining at an art goods store). 
Your local photographer can make a 
high-contrast negative of this large 
drawing on sheet film, the negative to 
be the size of the small original. 

This negative is the dial scale. The 
background is black and the lines and 
numbers are transparent. 

G. P. Brunton, 
Khigaton, Ontario 

HIGH-VOLTAGE SOURCE 

When a cheap source of high voltage 
at low current is needed for experi¬ 
ments, use a 5- or 10-to-l audio coupling 
transformer. Connect the low-turns side 
to the 117-volt line. 

Norris McKamey, 
Davenport, loioa 


REVOLUTIONARY SOLDERING IRON 

Soldetron 

Tr. Mark Reg., Pat. Pend. 

For easier. Better Soldermg—on Any Job! 

• Weighs only 3 ois., yet can do the job of « 200 watt iron. 

• Heats up in twenty seconds from a cold start; saves time. 

• Fingertip control; permits soldering without fatigue. 



Ready for attachment 
and operation on 110 
V A.C.. 50*60 eyelet, 
through transformer 
supplied with iron, or 
6-8 volt A.C. or D.C. without transformer (from an automobile battery). 
Overall size O'** x IS/ie": ship. wt. approx. 4 lbs. 


* Ideal for fine precision work in "hard-to-reach" places. 

* Readily Interchangeable tip-heads; no cleaning or filing. 

* Retains heat with switch off up to I minute; efficient. 

* Bakeiite handle; cork covering, for comfortable cool grip. 

PRICE, including transformer and Tip-Head '*A.'' $l3.95 
S*/c higher west of Mississihpi ; fair traded. 
isk yoitr rlistrihntor, or for further informfttiott write to: 

TRANSVISION, INC., Dept. RC, NEW ROCHELLE, N. Y. 

In Calif.: Tiaimlsioii of Cal.. S.'iTS Santa MonIra Itlvd.. Hollywood 46 


EASYTOLEARNCODEi 

U is easy to learn or increase speed 
aiih an Iiistructograph Code Teacher. 

AlYords the quickest and moat prac* 

Ural method yet developed. For bo* 

Ktnners or advanced students. 

Arallable tapes from beginner's 
alphabet to typical mosaacea on all 
subjects. Speed range 5 to 40 WPlf. 

Always ready—no QBM. 

ENDORSED BY THOUSANDS! 

The tnatructograPh Cod* Teachof 
literally tahea the place or an oper. 

■tor*lnBtruetor and enable* anyone to 
learn and maater code without rur* 
tber asBiatanc*. Thousand# of Buccesaful operatora have 
•-acquired the code” with the Inatruetocraph Syetem. 
Write today for convenient rcnUl and purchase plana. 


INSTHUCTOGRAPH COMPANY 


4701 ShH-Min M.. Dot. DC. ClilMO. 40. III. 





HOUSE OF A 

MriLiON Radio Parts' 


No. f 0 Y Tubes . 

.49c 

No. 1626 Tubes . 

.49c 

No. 1625 Tubes . 

.49c 

crystal pickups 


List $6.50, our price . 

.$1.95 

McCiinfock Meters 


0-500 MA 3” square 

.$1.95 


Thousands of cthar bargains. 


srgain 

Write for our bulletin No. &-9I2 


Sound Equi^MENTCo. 

1ll-ai3 Jtitif I4h TOlf DO j.DNJf] 





Pdf Merely fjtBmininf 
/ Cuyne i NfW Pay -RaisJnj 


5"Sr‘<BSgi*«ltABig 

■ • practical set of radio books Just off the 
press. Gives you "know how” on everything In 
Badio Principles to newest Iti Televl - 

Sion and F.M —how construct. Install, lervlre, 
latest I rouble-showing methods. lOOO illustrations 
otcr 1500 Pages, ideal for reference or home train 
Ing. To proie how valuable these great books can be 
to you. Coyne will give you a FRI-rB copy of our 
new helDfnl 1.50 New Radio Diagrams Explained’" 
OI-TER LIMITED 
—At T NOW! We will send you S vd. set AP* 
PLIED PltACTirAL RADIO for 7 days FREE ex¬ 
amination. together with Radio Diagrams. Look set 
over far 7 days. If >-ou like It send II5 rash, or $3 
after 7 days and $3 monthly until $16.75 is paid. 
If you don't want the set 
return it anil you owe 
NOTHING. Either way youj 
keep Diagrams Book Free. 

SEND NO MONEY! Cou 
pon asks to see 
books free and 
get your gift book 
for doing it! Send I 
coupon NOW I 

Edueational Book Publishing sivit 
COYNE ELECTRICAL A RADIO 
, SCHOOL. Deet. 88-TI. 

I 50<) South Paulina St.. Chicago 12 . Illineit I 

I tIK. Send me. p^wtPald, Coyne's new 5 volume set, • 
I ' APPLIED PRACTICAL RADIO” for 7 Days FRED I 
I TRIAL per your offer. Also send, absolutely FREE, 1 
' ‘ irid New Radio Diagrams Explainetl” as a gift. I 

name.age. I 

I ADDRESS. I 

l_T£W2r . _ ^ .ZONE...STATE... | 



1 New 7* lubi* TKI.KKIT with latest approverl cir* 
ruils. 13 rliannd factory pre-tuned Timer. I.F. roils 
pnnirle niaxiiiiuiii gain and Pirtiire detlnllion. EASY 
sn-:!* BY STKl* INSTRCCTION BOOK. SpMially 

nrh'ed—l<-«s tulies . $57.50 

Z New 10* tiilie TKLKKIT. same as above but using 

UK' picture tube. I<e8s tiling .$97.50 

3 Conililete TELEOCIP TEIJ-rviSION RADIO. 23 
tubes and fne rectiHers. In tight bleactie<l nr dark 
Malimrany rahiii«>t. Womleiful iierfaunance! Kjiiiiiva 
lent of the ISoO.OO Nationally .\i1verllse<l Trle\lslon 
Set. With T* TKLKV. Tl*BK. SPECIALLY 

PRICED ... . $145 00 

ALLIGATOR PORTAIILK CABINET. Eaeh Per 10 
For any changer, lyti' x irH' x 10". 

flit out for 6" speaker . 7.95 75.00 

TINY* LOOP ANTENNAS for small 

pottable sets 4" x .29 2.50 

TINY IRON lY)RK I.F. TRANS* 

FORMTHIS 4.56 KC x x 2’ 

Pair 


.9$ 


9.00 


SPEAKERS 


3- ' 4 50 ohm 

4- l*M . . ] 10 

1*M with 501,0 output tranxrnrmcr. | 3T- 

5" 2750 nhm or 450 ohm wUh SOlvO 
output tranKformer i.s-a 

«- PM VKRY .SPECIAL . . . . ! . 1 39 

8" PM lOOO ohm or 1800 ohm . 3 29 

12- P.M rtah. 32 o*. Magnet. SPECIAl. 3.49 
12*' Dynamic 4.50 ohm field or 1000 

ohm ... 3..E3 

PARTS 

.500M Chgo. Tel. Vol. Cont. ft .Sw. 

3" Shaft .□-* 

Alt other Hlzea Vol. Cont. ft Sw. 3" 

»hart M 

.500M 1 meg and 2 meg tapped Con. 

tml« . . ... ft-A 

40 X 40 Mfd. Natl. Brand Etertrotytic 

Conilenser* . u 

40 X 40 Mfd. Natl. Brand F. P. Cbn* 

■ lenNerx . ... ^ 

40 mil. 2li volt p4»wer Transformer .na 

Til MU. 2^5 Volt Power Transformer. . 1.9-a 

Tn Mil. O Volt Power Tranaformer 1 -fla 

IIM'' Auto Aerial 3 Section Side Cowl 1 aa 
e-e" I'niveraal Mount 3 Section Auto 

41 nal .. .i-7g 

wntt. AC Amplifier with cover using 

tubea Ni>. 6X5. 6L6. and 6.KC7 I.es* 
tutie , 18.99 

Write for our new 1948 Illustrated Catalog. 


LAKE RADIO SALES CO. 

Gt5 e^ndolph SlrMt. Chiuagb 'll. I>l 


$14.00 

10.00 

13.00 

19 OO 
13.00 
30.00 
90.00 


3.90 
$.90 

8.90 
3.79 

>79 

n.OO 

18.90 

1 s-.so 
Irii.oo 

18.00 


NOVEMBER, 1948 
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We’re GILDING 
the LILY! 



um 

NEW, IMPROVED 

Model 7-B-1, 

engineered 
to meet YOUR needs! 

Carefully engineered, and manu¬ 
factured of the finest materials, 
the ESPEY Model 7-B-1 is spe¬ 
cifically designed to meet the 
most exacting requirements for 
a replacement chassis, and will 
lend itself to any type of installa¬ 
tion. This model is drift-compen¬ 
sated, AM FM, with 10 tubes 
plus rectifier. Supplied complete, 
ready to operate. 

Send to DEPT. C-/; TODAY for 
FREE LITERATURE 


ESPEY 


MANUFmURING COMPANY, Inc. 


52S MAST 72ND STREET. NEW YORK 21, N. V. 
*'ESTASLISHED — 1928" 


HAM RADIO OPERATORS 

6AD8ETEERS, etc. 

Blower Type FL, 
style II7IM5B. 
Serial No. KO, 
I 15V 400 cycle 
6700 RPM. Used 
by the army to 
cool transmIHIng 
tubes in Radar 
sets. Blower Ideal tor 
radio builders, pho¬ 
tography (dark room), etc. 

Our price ONLY 

PRICES FOB. KANSAS CITY 
Write for new catalog 

NATIONAL SURPLUS SALES CO. 

723 E. 18th St. Kansas City. Mo. 



Try Tills iic 


SOLDERING METAL 

It is often difficult to confine solder 
to a neat, narrow band when making 
long seams in sheet metal. A method for 
overcoming the trouble, suggested by 
A. J. Richards in the British magazine, 


Mechanicsj is to use two grease crayons 
(sometimes sold as “china-marking” 
pencils). 

The crayons are bound together, as 
the drawing shows, and marks are made 
on each side of the seam. Because solder 
will not stick to the grease, there will 
be no overflow unless an excessive 
amount of solder is used. 

FUSE INDICATOR 

Plastic night lights, consisting of a 
neon lamp embedded in a plastic shell, 
on sale at hardware and department 


stores, may be used to indicate blown 
fuses. 

Bend the prongs outward, as the 
sketch shows, and attach spade lugs to 
the ends. Slip the spade lugs under the 
fuse block connection screws. When the 
fuse opens, the current passing through 
the neon lamp will make it light but will 
be too small to cause any damage to 
circuits. 

Richard L, Parmenter, 
Middhhoro, Mass, 

NOISE ANTENNA 

The 6,600-volt power line passing my 
house creates a very high noise level in 
the receiver. I cut down the noise con- 


ANT POSTS ON RCVR 

SlG.PiCKUP ANTENNA 


siderably by using the out-of-phase 
bucking principle. 

As the drawing shows, the regular 
signal-pickup antenna is at right angle.s 
to the power line. The noise-pickup an¬ 
tenna, half as long, is parallel to the 
line. Each antenna is connected to one 
side of the leceiver’s antenna coil. The 
center lead of a co-axial cable is used 
for the signal antenna, and the shield¬ 
ing for the noise antenna. 

The noise picked up by both antennas 
from the power line is very nearly the 
same. Since this places both ends of the 
antenna coil at nearly the same poten¬ 
tial (and the same polarity) as far as 
noise is concerned, the secondary of the 
coil picks up little noise. Due to the 
differences in directional orientation and 
in length, of the two antennas they do 
not pick up the same radio signals, so 
signals are not cancelled to a great de¬ 
gree. 

250-ppf variable capacitors in series 
with each incoming lead would help to 
balance out the noise more effectively, 
but it was not necessary here. 

Charles C, Coffin, 
San de Fiico, Wash, 

AUDIO TRANSFORMERS 

Audio transformers with a 3 to 1 or 
to 1 ratio are useful for giving a 
voltage gain in circuits which originally 
were R-C-coupled. 

The audio sections of some old re¬ 
ceivers do not have enough gain to per¬ 
mit a crystal pickup to be used if the 
usual method of connection is employed. 
A transformer, hooked up according to 
the diagram, will increase the effective 
input to the amplifier. 

Where medium- or low-mu triodes in 
an amplifier do not give enough gain 
when R-C coupled, two stages can be 
transformer-coupled. The step-up ratio 
from primary to secondary will increase 



pecially the cathode-bias resistor, will 
have to be changed to accommodate the 
higher plate current. 

G, N. Carter, 
Xanaitno, Canada 

(While the transformer will step up 
volume when used with a crystal pickup, 
it will almost certainly ruin the fre¬ 
quency response.— Rdifnr) 

300-OHM LINE 

The 300-ohm ribbon used as transmis¬ 
sion lino for FM and television antennas 
is insulated with a plastic material that 
can be melted easily. To seal and 
weatherproof a connection to this line, 
cut a strip of insulation from a similar 
piece and melt it, allowing the material 
to drip onto the connection. This plastic 
catches fire easily, so pick a safe place 
to do the melting. 

Albert Loisch, 
Darby, Pa, 



I CREASE CRAYONS BOUNOTOGETHER 


THICK CRAYON LINE 
ON each SIOE 
OF SEAM 
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RADIOMEN'S HEADQUAIlTEftS 


a 


WORLD WIDE MAJL ORDER SERVICE 





1949 MODEL MUTUAL CONDUCTANCE TUBE TESTER 


|)iii lo iutiillr ^40 QC 

III Ollier (iiLliii:iiy niiissimi irsti-rs. 
iiiin■ fiil]]ii -wi'iile us as ;i 

117 aiitl eniiiplete soileliilU 

. I mi leal cs Hiulcnt iiihl lU'tet.'ts 

Shulls nr oj^eiis iHi eueli lieli\liliial st'eiinu iit all l<H'ial, lu-litl ulul iTiiiiiaiui'c tiilies iiicliiiliiit: lolit etthiHlt-. tiia!;ii: eye mul mltilfiv lettfiiiilor tulies 
as well as all hiillust lesislors. >aicie oi the nutiuiially kiioini iiiaiuiluctiirt-r witlilivlU because ot siieclul iiricu otlcr. 

Model "C" —SlopliiK front courilpr case..,.,...,... .. S49.95 

Model "P"—IFaiiilsoiiic liuml-iulilicil poriablo case. 54,95 

ISuill ill -I oil chart u'llh either of iiljo>\o $5.00 extra. 


uith livw II 
all fninii 

pnssitiility ot ttinii! inhi-s iCiiiiiiiR' "ItitO" or bail iiihi'S reatliiiu "tiooil" ;k oti ilyiiaiiiie comliiclaiH-o icsieii 
Atti.ntiii- panel and ia>e l‘•lllal u* any utl tlu* iiiuiket in appi'ai'aneo . . . ].:iii;e 1'^^“ iiieler , . . t'alilnaled 
(7ooii 'i-iili- . . . Kioiii [idiiel ruse . . . IlidivKlnal sinkets fur all tiilie Inuc tMies \iilta;;es fiiHii .77, \lllt^ 
liexlhiliiv jMini- all |H«'Sitil and future tiiijcs lo tie ti‘..li*il 11 'tiai itles^ of I'kiilioii of l■lt■lUl ills nii llie iuIh 


CONDENSERS—PAPER TUBULAR dim WV -.nni. .002. .005 
-0e: . 01 , .05—9e: .1 —lOc: .2.'’'—23e: .115—SSc* ELECTRO. 
LYTICS; Hill III 2iiih—20c: Kiniiil .l.-ir—20c: .'hiiiifil I.50\i—23«: 
2n/2omfd l.jOv—35c: .to/ao I50v—*«c: r>unitd 1.50?—43c: hiuM 
4;5v—34c: lOmfd ;t:iu—BSc: OIL CONDENSERS: 4mld 600? 
49c: 2nif[l fioov—29c; ;iX. Uiifd OiiOv—29c. 


SPE A K E RS —The-.e 1*M xpeakiTs are the finest that are avail* 
aide. All haiT lieaiv nieixue .LInicn V maKTiets. 

3'/** . $1.15 . 6 for $0.60 

4'' . $1.15 6 for $6.60 

5* . Sl.tO.IC lor $9.50 

6' . SI.50 . 6 for $8.70 

7- {Car Radio Size). $4.50 . 6 for $21.50 

6". 10 02 .$3.95 . 6 for $20.50 

8". 21 02 .$4.95 6 for $26.50 

ir. 21 02 . . r. . $5.50 . 0 for $30.00 

12".21 02 .$7.95. 6 for $42,00 



HEAT GUN 

Streaiiilineil pistnl Krip heat Ktin in rivict led housms, that 
deliveis a powerful 2(i i’uhlc Kt. per minute blast of hot 
air at 160 Kahrcnheii. tlrilinary blowers have small fan 
motors, but this has a lit eti me* lubricated AC-lx' motor of 
the ruitaed va^uuni cleaner type, that produces a hurricane 
of either hot or cold air. IVifect for bhmiuH out dirt or 
dust from radio cli&ssis, diylntt out ignition systems, watni- 
ina up carhuretirrs. Muick*dryina paint. thawinK out radia¬ 
tors or water pipes, etc. WarninK:-Keep this away tmiu 
,voui wife, or xhe will Is- usiiiR U to tlty her hair beoau.se 
it will dll it in liali the time u1 her mrilnaiv hair diycr. 
to $ay nuthina cif her usina it to iliy stiK-kina- nr cliithina, 01 delrnst ttie refriaerator instantly. Only 
$12.95. Sail start Ion auaianieed or luoneV return let I it returned ptepald within 3 tlays. 


GENERAL ELECTRIC ISO WATT TRANSMITTER 
Cost the Government $1800.00 • Cost to You—BRAND NEW—$100.00 

Tills is the famous transmitter useil in C.S, Army lioiiiljcrs and k round at id ions, liuriiur the war, Its ilislan and l■tll^stlu^Il<al 
have liccli |irovcd In Service, liinier all kinds of iiMiitliiinis. alt mer lln* wolld. The entile frenueiii-y i.iin;i' is €iui*reil by 
means of plua-luiuiiH tinils wliieli aie ipeliuled. Kaell luiiina tins ils own ie.rillai *i- ainl |iim'er iiiiiplllier isiils ami eoiidensers. 
aiiil anieiiiia linilna elrruils—all deslKiieil lo opeinle ai top i*tlleie:ii*y wirhiti Its partii-iilur freipieoey lanae. Transrnittcr 
anil ai-eessories am linlshed in hlaek er.irkle. iiml tin* loitliamnietri. voltnieier, ;did UK amtiieiei aie iiionuied uii the fiont 
pulieL Here are llio speeitleai ions: KKKtfril.Ni’V It.XNCK: -im to 5ilt) K*’ ami 151111 lo I2.',ni1 K('. tWill oiwiale on In ami 
20 Iiieler band with Kliaht iiiihlltlridlon fi«r wlileh diagrams ine fiiriiisheil,) O.SCII .1,ATOH; Self-eMiH-d, llietnio iHmipeiisaleil, 

and hand calibrated. I'ttWKU .X.MI'LlKlKU: Netdiallzed rlass "C" staae, usliia 211 tulle and ..I villli antenna 

cottpliiia i-irciiit whieli matehes braetically any leti:;ih anitiiiia. MCil iCIjATOH: ilass ”11"—uses Iwu 211 inlies. I'liWKK 
SrrCljY: SiibbUt'ii nnntilete wllh ilynamoliic whieh furnishes lODoV at ;i*'iii M.\. fiiuti either 12 or 21 volts, I'lHiiidfie lu¬ 
st rllel ions are funii.hed |o opi*tale si'l fioiii llliV AC. SIZK: 21 *4x23s9ViTuliil shil>l>>liH ivift, ;iiin llis,. eiHidih'li* wllh 
all tubes. dyii.oiiiitor power sUpiHv. sen ti twnim: units, antenna tuniiiR unit and cssituial pliiKs. NUTK: l*i ii-e increases to 
$ I till. DO cHik'iIvc Oct, 1. 1948. 




lfK.\Nl> NEW 
FREflt’ENCY MKTER8 


GENERAL ELECTRIC RT.1248 1S-TUBE TRANSMITTER-RECEIVER 


with L-u liliratinK Crystal and 
calilirat ion charts, A precision 
frequency slanitanl that is use¬ 
ful for innumer.'Lble apiilica- 
tions for laboratory technician, 
service man, amateur, and ex¬ 
perimenter at the ^ive away 
price Ilf onl>- 967.5.00. 


TBWRiric PQWKK—1-40 wailsi oil Moy luo insiaiilly aelected. eawliy pretadjuntod trr<)u*nClM trenn 43rj to 
SOO Mr. Tranamltter uiieii 5 Liilwit InrluilinK Western Klectrir 316 A •• Arut. Receiver use* lU tuhee lm 
rludint nSA'e, •• Sret iteterlur and oi*cltlalur, and :i—THT'a aa IF's with 4 aluB-tuned 40 Mr. tP trana* 
formera, plus a THT, TE6‘a and 7F7*a. In addition unit cunUlna 6 relaya deeirned to openie any son of 
external equipment when actuated by a received alRWal rrum a almllar set elaewhere. Oiitinally desicned 
fur 14 volt operation, power supply la not Included, as It la a rinrh tor any experimenter to connect this 
unit for 110 AC. uamg any suppfy capable of 400 DC at 1.13 MA. The Ideal unit fur uae In rnntille or 
stationary aervlce in the CUUen'a Radio Telephone Band where no llrenae la neceanary* Instructions and 
dfabrams supplied for runnlnR the RT4^144rt iranamllter on elLber code or voire In AM or FM transmission 
or reception, for use as s mobile public address system, on BO to lift Me, as an FM bmadcast receiver, 
aa a Facatmtile Irsnsmltier or receiver, as an Amateur Televleton tranamUter or receiver for remote con- 
trol relay hookups, for Grlxer*Mueller counter aPpllcatlons. It sells for only las.BS or twn for %S3.90, 
If desired for marine or mi^lle use the dynamotor w hieh will work on either 12 or 24V DC and aupply 
all power tor the set Is only 913.0U additional. 


RTnU lira ml Now 12 TuIh;, 110 Volt Receivor-Indt- 
oator-Osoilloscopo rompteto with all tiiboi!; and power 
supply* Has tolesoupinj; hood tivor KCoi>e tiihos, which 
19 e<iuipped with a detachable calibrated screen. Ifas 
centerintr and amplitude controls and two video inputB. 
A natural for television .$39.95 


SELENIUM RECTIFIERS. All type? arc rated at 130 
V.A.C. I>o not assort to make quantity. 


75 MA.70 10 fnr 6.50 50 for $31.00 

100 MA.7.5 10 for 7.00 50 for 32.,50 

150 MA.80 10 for 7.50 50 for 35.00 

200 MA . 1.03 lO for 10.00 50 for 47.50 

250 MA . 1.25 10 for 12.00 50 for 57.50 


TERRIFIC VALUE- 
PORTABLE ELECTRIC DRILL 



(Sold at less than established factory price so we cannot mention brand name.) 

Only .<2ii.U5 cipiiliticil w'ilh ' 1 " Jambs Gcaicd f'huik aiid Key, 

Niil ail iiltciniitP-llt liuly ihill, Ihii a luM size Tii;;t:r(l PniI, 

Mii>i millcriinn typo >wiii!i. luiuial uiip haiuUr. ami hahim-r like a sIX-shooter, 
riei-isiiHi cut ^niis—liitidiic [>Hi* cisiliipf hlimvi — I'xlta loiiW tiiiisht-s. 

Nil ctall ink 111 IIIn luai ir. l in t-jixinc lu-rmiH- i»f IMiwnftil 1111 Vnit AI'-I>C niOtOT and 
iiiultiph- hall tliiuM liiaiiin:. 

Olher lK'ariii;t)i s('lf’H|i;:rinit IirrliMic*liiliriratinR Chryslrr Olllle type. 

.Maiii- fur inukhnii .vnii-in aint yrti-i>ui Minn- Jn riant nr cni miisii iiniiHl Jobs. 
.\jntizink pi-i|n>rm!l f.i('tMi> Hltaiaiiln' .issiircs yml of u lifetime Of linUhlffrco use. 
iCi'/J ilciHisii IK' f'.ii.lK’ji. full u-fiiml if miiriK'il nripahl ii-lililii five days. 



1595 Takes Both 
BIG BARGAINS 

(, ALUMINUM GEAR BOX Tiint cnii* 

lairix iwo pownlul rlwn n- mnini*. and two 
matched Kcar tiain». 62 Hi-ars iii all larwiiB 
in .size inim V 2 lo 4 inebex in diAinncr. This 
IInil IS leadily einiu"it;d to rnta*.r a beam an* 

teiina nr anv other 5111)iUi use.$3.00 

2. SENSATIONAL FASCINATING. AMAZ* 
INC SELSYNS. hi and new seUyns maile hv 
(I. E. Co. Two or nioie euiin*o*ttjd toKeflu-r 
work pnlfcily on IIP .\uy lotatmu of 

the shaft of (die sel»Ti ami all i<tltci5 '■otnn-cte 1 
to it wili lotait- (•\anl.i as many di-nces in 
the Same dimiioii, tolboiinif niiei riiu'li as it 
the mills wne cuniin'ti'd loBeilin Tiv shaMimt 
instead ol wiies* Tlii< iS tim* iilmhn vou 

twiMl the shall 01 ... unit a Irac* 

turn of a rciolatioii 01 many lewilnrioiis. 
rxeful fol- imlii-aiilia the dircrliun ot wca'h-i 
lanox, rniatiiiH directional aniennas. m con- 
tiolliUH innumerable operaimns Irom a dix* 
tance. 0»i>Plete wnh 
diaaiam and instnie- 
tioiTS. I’er maiehed 
pair.$4.95 




SCR- 274 N COMMAND SET 

The greatest radio equipment value in history 
A mountain of valuable equipment that includes 3 re¬ 
ceivers that use plug-in coils, and consequently can be 
changed to any frequencies desired without conversion, 
Also included are two Tuning Control Boxes; 1 Antenno 
Coupling Box; four 28V. DynomotorS (easily converted to 
nOV. operation); two 40-Watt Transmitters including 
crystals, and Preomplifter and Modulator. 29 tubes sup¬ 
plied in oil. Only a limited quantity available, so get' 
your order rn fast. Removed from unused oircroft and in 
guaranteed electrical condition. A super value at $34,95, 
including crank type tuning knobs for receivers. 


PE-109 32-Volt Direct Current Power Plant 

Tills pou-t I- plant riHoisIs of a Kasnihii' I'liXliif that is dirt'i-t i-iaipU'i! to a 
2ittll1 watt 32 Kill lU' iti-m-i aim. Thi.i mill i^ ideal for list' In loealhms that 
ale not >riviei-il hy coiiiroi-ii-ijl powei (if to mil many of tlu' siirtdus Items 
I hat leipiit e 2I -:S2\' IM' fot oiteiailon. The price of this power plant is only 
$79.95. We can ,ilsO siiiHdy a roinertci that iiill sui)p1y llPv .\C fruin the 
ahove unit m from any 22V smnee for $12.95. 



Cable Address; BUFRAD 


NOTE: Each of the PE-109 power plants that we sell has been actually run and tested for output by us 
before shipment. Above price is FOB Buffalo. 


BUFFALO RADIO SUPPLY, aT9-23l Genesee St., 0«pt.RC-ll BUFFALO J, N. V. v 


NOVEM BER. 1948 
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RADIOMEN'S HEADQUARTERS ^ WORLD WIDE MAIL ORDER SERVICE ! ! 


BUFFALO RADIO SUPPLY, ONE OF AMERICA'S URGES! ELECTRONIC DISTRIBUTORS, IS IN A POSITION TO SUPPLY MOST 
OF THE REQUIREMENTS OF FOREIGN PURCHASERS. DIRECTLY FROM ITS GIGANTIC STOCKS OR THOSE OF ITS AFFILIATES. 
EXPORT INQUIRIES ARE SOLICITED BOTH FROM EXPORT HOUSES AND FROM FOREIGN GOVT. PURCHASING COMMISSIONS 
HERE AND ABROAD. EXPENSE CAN BE REDUCED AND REQUIREMENTS FILLED WITH A MINIMUM OF DELAY BY CONTACT¬ 
ING BUFFALO RADIO SUPPLY INITIALLY. 


COMPRESSED AIR INSTANTLY, AnywhereP. 



Portablp Ail- <‘i<iiipre.o^or Ami 
stora/t* tank. Ruititt'dly Imilt or 
Tx'.st iitaleiials iKiiii; lifetime hi- 
brirateil ball'bearinR on roiineot- 
inir ru<l and oil inipreKnated main 
bearinn on shalt. rniistial desiim 

1 1 HI forever eliminate*! valve tiotilile. 

1^ the most common taiilt in ah 

K I roitipi-essors. PATENTED nnlniie 

W air intake system increases effi* 

* * clenry ti-enienilnusly oxer olher 

compressors .so that air milpnt i.s 
much lireatei than I ha I froiii 
larKer compressors powered l»v 
heavier motors. Will deliver appio.vi uately .'tritiii rii. 
inches of air per minute at nialntainerl pressure of 
30 lbs., or will inflate a !hi truck lire in less than 
one minute. Comes complete xxilh ttiO Ih. Rauxe, al¬ 
though ftDKfr'tip adjustment allows settini: of ciUtpiii 
pressure at any value, xxhich xvill aiiloiiiaticallv iH> 
maintained. Works from an.v *4 H.I*. motor. Vselul 
for spraying paints or laouiiers. disinfectants, in.see’ 
ticldes. annealing or hiazini: with natural Kas. inflat* 
ing tires, etc. Price $14.50 postage piepaid anywhere 
In the U. S. Kfllclent. ivuupletely adjustable syplion 
type spray gun complete with 12 ft. or 10t» lb; teslexi 
hose available for onlv $7.75 with .Pint container, 
also prepaid. re^iuired on all C.O.I). ordeis. 

Send for free catalogs of ladio parts and sui-plu.s 
items. 

AUTO.TftANSFORMERS—Steps UP llOv. or steps 
flown 220v to llOv—$1.95. 

FIL. TRANSF.: 6..3v. 2u Amps.—$1.9$; rnixeisai 
Output Tran.s. k Wan -«9c: Ik Watt—$1.29; HO 
Watt—$1.69. AUDIO TRANSFORMERS: S. Plate 10 
S. Grid. 3:1—79c: S. Plate to IM*. Grids—79c: 
HeaxT Duty Class AH or It. P.P. Inputs—$1.49: 
Midget Output lor AC*1»P sel't--69c: MIKE TRANS¬ 
FORMER for T17 siiiire mic.iophone. simllai to 
1."PC ouncer typc~$2.00. Stancni SU or Dlt mike to 
line or griiP-$1.95. 

POWER TRANSFORMERS—Halt shell type. 110> . 
60 cy. Centeilapped MV wimling. Spexdf.v either 2.5 
or 6..3V filament xxlien crdeiini:. 

For 4*5 tube sets—6.'.ii\'. 4 m.M.\. .'iV A 2.5 ol 

6.3V .. 

For 5*6 tube sets—t.J'iV, 4.5.MA. .IV A 2.5 or 

6.3V . 1*75 

For 6-7 tube sets—tST'.V. .'iUMA, .'iV A 2.5 01 

6.3V .;. I'90 

For 7*« tube sets—Ttmv. TtiMA. 5V A «.» or 

two 2.5V . 2*35 

For 7*6 tube sets—TfloV. TiiMA. .5V A «.3 (2.5 

Cycle) . 3-W 

For 8*9 tube sets—TOilV. 9UMA. 5V.;tA, 2.5V‘ 

.3.5A. 2..5-in.5A .2*85 

For 9-11 tube sets—TiinV. 5V A 6.3V-4A. 2.65 

For 9-15 tube sets— 60 OV. 150MA. 5V A 6.3V. 2.95 


Aluminum gear box I'-xSxT that etiiitaiiis txxo |K>xxev- 
tul vlei-n if iinuors .ml Uo iiiiililied gi‘ar tiaius. <>i 
;U'ars in all vuiyhig m size fi.iui to I iiirli. ■( in 

diniieler. ‘riils miii i- leolHv nuoI'lteil to rnlate a 

beam aiiiri.ua itr .iu.v (itiiHr siiiiihir use.53.00 

TUBES—All iMN's in srisk. ♦!U',€> oil' 011 all iiilii-s if 
onl-i.‘«| ill iLis of In II nunc. 

Super Special- lliglu.i (malll.v all etironu' bullet 
sli.i|ied I'ltVSI'AI^ .MIKH of lot'lligilt iiatiiiii ill.v kniiwii 

hi and .....$5.95 

Book on DRY DISC RECTIFIERS by H. B. Conant. 
nutiiiiiall.v rinignixcil atillnu il.v on tlie >ul'.ieef 
Tluoiy ami tiiaiili'al ai«(d leal Ions.$.25 


STEATITE VARIABLE CONDENSERS 

Ideal for liigli-lieiim iii-> aiMillcatioUS In receiveis and 


liAx' pmx<»i‘ trmismiitm 

STANDARD '/e" DIA. 

♦t;ig«*s. 

SHAFTS 

SCREW DRIVER 
ADJUSTMENT 

10 rniiif 

$.3:.- I'l 

lot 

$-j.!m 

.*.20 -in for $l.xn 

I.'i lit inf 

lo 

lor 

?2.90 

$.20—10 for $1.H0 

23 nniif 

-M 

lor 

$2.90 

$.20- in for 11.HO 

.Yi III 111 f 

In— M 

inr 

$3. 10 

.$.2.’. 10 for $2.;{il 

50 iiinif 

$.i.-.- In 

lor 

$3,7n 

$.2.3 10 for $2.:i0 

7.', Ill III f 

$..3il lo 

for 

$1.10 

$.;i 0 —10 for $2.70 

Ill'l linrif 

$ :>’> lo 

lor 


$.40—10 for $3.00 

I III niiiif |o 

P*>o . . . $l.Ml I'l 

1 10 +1 10 imiil $1.(in In 
lUitimlly l■mull‘n.<n■llf. n 

for 

for 

lor 

1 Ol 

$7,10 
Jbf.r.o 
$12..5i) 
liiiii two 

ball beatings and 


.1 ■ «" sliafl. 

1.5 liiiiif. pel 
:!il iiii'if. I'er 
r.U minf. tKT 
.Maiiiifactiiiers uid 
In 


>' e'. ii»ii :^.5ii 10 for $i,"0 

.... inn .s.dM —10 tor $.''>.50 

>•‘<'1 ii»i) >.7o-- 10 ffH‘ 

li.-Tlioiii'i *• wilie for ptiees on 

L'l Utiuntilies. 


\VK iiAVi: «n III j.^ti.iMui v.\ia.\nLK 

p(>\ni:Nsi:its i.v sTm k. 


AUTO RADIO DEALER ATTENTION 

.Valitmuil.V adverlisc.i li and Pill) lar radio that will 
fit hraciieiilly .my i-.ii. Tlicce ear ladios will he sure 
tire hil»! xeitli your 1 ii.li.|Meis. Tliey h.ixv pliuitV of eye 
appeal pill- a Ii(k«| <f other featons tliat no oilier 
radio legal dless of r 0 ^t ean offer. Here are luit a 
fi*W «rf lliem: 

iiiiilt ill hiflei.v rh.iigir lliat will ehargr a car hat- 
teiy. •Mill- f for all ‘li'etrlr .sliaver or similar i lee- 
trieal applianee. 

Tlie iipJio Is a pmxeifiil <5 tube superlieterod.vnie tlial 
lias .1 lliree gang eon leiiser ami a stage of ladio 
freiiiiepry !iii<plitieatl"ii for iiiereas.*il sensitivity. Tin- 
radio, complete wltli the liiiilt In liattery elmrger and 
power oiiii.t. i> a ..loklf eoiiiliael unit tb.it i> eaxily 
Installed. Sample—$40.50; Dealer price. $37.47 each 
in lots of two or more. 


BUFRAD CAR RADIO ANTENNAS 

All of our car radio antemias a»e made of triple platerl Admiralty 
Brass Tubins. complete with low loss shielded antenna leatls and 
hieh quality fittings. 

SIDE COWL—BR-1. 3 sections extend to 66". Your price—single 
units—$1.50: in lots of 12—$1.35 e«. 

SKYSCRAPER—BR-2 has 4 heavy duty sections that extend 
98". This super-aerial must he seen to be fully appreciated. 

Your price—single units—$:i.45; In lots of 12—$2.25 en. 

TILT ANGLE—BR-3. may be adjusted to all body contours. 3 
sections extend to 66". .Single unit price—$1.50; 12 lot price— 

$1.25 ea. 

VERSATILE—BR-4. single hole fender or top cowl mounting 
may be adjusted to conform w'ith all body contours, 4 sections 
extend to 56". Single unit price—$2.90; 12 lot price—$2.75 e«. 

THE .HONARCH—BR-5. single hole top cowl mounting, 3 sec¬ 
tions extend to 56". single unit price—$1.90; 12 lot price— 

aIfter seeing our antennas and comparing, 

YOU WILL NEVER BUY ANY OTHER MAKE! 


BKNDIX .SCR 582—Very high Frequency Voice Transmitter- 
Receiver—100 to 156 Mr. This Job was good enough for the Joint 
Command to make it standard equipment In everything that flew, 
even though each set cost the Gov’t 12500.00. Crystal Controlled 
and Amplitude Modulated—HIGH TRANSMITTER OUTPUT 
and 3 Microvolt Receiver Sensitivity gave good communication 
up to 180 miles at high altitudes. Receiver has ten tubes and 
iransmittcr has seven tubes, including two 832's. Furnished com¬ 
plete xA-ilh 17 tubes, remote control unit. 4 crystals, and the spe¬ 
cial ivide hunjl VHP antenna that was designed for this set. 

These sets have been removed from unused aircraft and are guaranteed to be In perfect 
rondition. We include free parts and diagrams for the conversion to “continuously variable 
freiiuem-y coverage” in the receiver. 

The SCR 522 complete with 24 volt dynainotor sells for only $$7.95. The SCR 622 Is also 
available with a brand hew 12 volt dynamotor for only $4$.95. 


VACUUM TUBE VOLT-OHM-CAPACITY METER 

Tiiire !ire Umie fcJiiirrs rnglnerini lulu tlii;: all iiuriMwe 

. 'lit lliaii in anv odiri lii.driiineiit mi die imnkrt 

io«aidli*>s cif prl.r. Ii xvas ilrsigriml ihh wly to meet 
pr.'-rut .‘iHniil Inns but In l*o readily iidajilable lo fiiliiro 
liiiMh. .\l Hie seiisiaihHUiilv Imv price of lUls pl•e^■i^locl m- 
.sfi'iiii'iil no scliivol. plant, lull or seiviee diop need tle- 
lulve ilsolf of 111 .* ‘■new lo.»k'* 111 mcasiiiiiig iiiiilpnient. 
ni'ii* .lie a ii'xv Ilf die many fealiiiim nf tlii*; oiilHlaiiiling 
liielei ; 

S a iiiih. eaisy to reail. liieler. 

*• r |H‘ voliage riiiige.« fiom 11 to HWlii V (Iiibut reaist- 
aiMT as higil as 1 iiiegoliiii p.T xoHJ, .... 

★ ■ .\r roll ige raii'icB from n to loop \ (No ili-y ^dlsc 
reiTitier l'» age ami «lestl«y die an tlnicy of this $ .$C- 

riM Triti: volt.mktkuj. 

S I! liesi<iaim' ranges ticMii 2'In nhin li* lbi*u iiiegolllTlS. 

★ 4 raliaeiiy ranges fnmi .I)rtim2’i In 2il MFl). 

S A xeiii eriiler range for balaiieiiig I’.M ill.sei lliilnatOiS. 

★ Isiilaling re.-islor built iiitn Piolie. 

★ Sloi-ly ii. 4 ttii.jl lini>li lianl xvrvwl case. 

This outstanding development of one of tho leading manu« 
facturers uf test equipment costs only $39.95 complete 
with all leads, as illustrated. 




FILTER CHOKES: 2n0. .'3«i). 40n. 300 ohm light ihil.v 
— 59c: 2iiu or :bin i»inii heaw duly 99c: -'*»• ma 3} 
ohm. iiiiicle for I'.S. Naxy. fnll.v slilehleil -$1.95: "."i 
ohm 12.'i ma—25c: nr 2'. for $4.25: ’•.MelsMu-r l.vpe” 
tapped filler Hmkes 25c; Clmke-eimilen.'er itwubina- 
tliin. ideal In repi; co an.v size speaker llcld xxhen 
ili.-lalling I’M ^he;;k,■r 79c. 

SPLATTER CHOKES -Tluse TaiiPeil -KI’I.ATTKlt 
I’llOKK.'i” .lie Used lietxveen (’lass T stake itid M 0 .IU- 
liitr.r lo eliminate olijeetiiMiable shle Iwiid spLilter. 
1)(* resistance ."ib nlitns. Oiii liaii No. Xiitai $1.50. 
SELENIUM RECTIFIERS—t»iy disr l.vpes Pfe". 1". 
1.2 -Vnib. niaxlniitii], snitable for c«nxcrll«g IM' relays 
to .\« fitr siipply'iig 111 iiiient Miiiire In portaiile 
ra.iiov lotixerling in' inilets lo Al’ ai'pUcailt)iis, and 
al>)» may h.- used in low eiiiieiil cbai ges--90c. 

30MC IF TRANSFORMERS, double slug Itined -25c. 
30 MC VIDEO AMPLIFIER PLATE COILS 'Shig 
Hilled- 25c. 


RT-1579 roiisists r4 a three stage, ra'i-ade iJS.lT’s and 
(d'b i.uipii' stage higil gain, liigh lldidliy amblluer 
xvilli i‘>ii r.vele. ll'lV pnxxer supply on die Same 13t4\ 
ll'i» eli:is>is. xxhicli is pinti*eie<l by a ^nl>>tant liil .-.tee! 
ciner tixer InbeB and baits. .'la.Ie iiy Wesiern Klee- 
trie xiith lybiral tliialKy i-oinl.oiients such as a liM>ky 
pAXi t rr I'lsfonner ainl oil iniidenM'i*.. (Ids unit is 
Olixiiinslv Inlemieil to gixe .Veais i>f tiiHible flee M-rv- 
li-i xxilh no iiioie nt*ed for repaiis tli.iii a (eleplioiie. 
I>lM-onni'«'ting one xxlic eaeli. from llir siii'cial Input 
and onlliiil (llteis, will result in as higil a Ihlellty 
a‘>ipl1tier as ran be olit.ijne4l. V«nir eo.st Willi tubes, 
iliagr.itii and pails lUt Ineliided—$14.95. 

RT-1655 — 11 tiiiic cr.vsial imnirolle.l tnipeiliot re¬ 
ceiver fi»r 21-2S\' IM’’ lypeiaiion. Ueanliftil rhaBsls 
and rid)i.iet. T.-cs latest lii»>e types Inilinllng T 
iniidainre •J.V.l.*.'*. ■I'iiIh's anil selieiiiaiir sni'plieil. 
Only a fox\‘ avaiialde sit.....$14.95 


1000 CYCLE AUDIO FILTERS 

Xavy I»l),52010-1 low pass audio filters as 
mentioned in the “Peaked Audio” article in 
June (*Q, and desiprhatetl hy the afiuve num¬ 
ber, are the exact electricsil and jihysical 
equivalent of commercial audio filter units 
sellinjiT for $3,').00 wholesale. They are in¬ 
finitely better than the surplu.s “Radio 
Ranjye Filters” beinjr sold for reducinjr 
QRM. and at 2 KC off resonance for ex¬ 
ample, a 2 section filter u.sinj? PD52010-1 is 
capable of twice the selectivity available 
thru the use of the Q5*er (the B(*453 sec¬ 
tion of the 274N which has provided the 
amateur's previous hi^rhest standard of in¬ 
terference eliniinationl. EXTRA SPECIAL 
—NAVY PD.52010-1 with diagram.... $r>.00 


RADIO SKT SCOOP. Product of a fa¬ 
mous aircraft radio manufacturer w’ho 
has abandoned the manufacture of table 
model radios because of the flood of 
Roveriiment orders. All in 5 ply g^enuine 
mahoprany cabinets, both reprular and 
bleached, fl-tube models have tone con¬ 
trol. Original list price ^iven first—then 
your cost. Sensational discounts. 

Model 565. Mah. or blonde. $34.05-$!6.97 
Model G618. Mah. or blonde, 

$44.95-$20.97 

Model GG3, Mah. or blonde, $46.9r>-$21-97 


r 


BUFFALO RADIO SUPPLY, afff-ail Geneses St., Pcpt.RC-M BUFFALO 3. N. Y 
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. * . . CROSLEY 517 

When these sets develop hum not 
traceable to a bad filter capacitor, check 
the volume control. It may be burne<l or 
warm at one end of the element. Iti 
either case, replace it. 

Hurley D. Robinson*. 
ir. Ko. 

. . . . RCA 45X1. 45X2 

When the rectifier and pilot lamp 
burned out, the trouble was traced to 
a short between the voice coil and the 
field coil of the speaker. The field coil 
acts as a filter choke. Replacement of 
the speaker cone and coils was nec¬ 
essary. 

Donald E. Stevens. 

Loft A!aotos, .V. .1/. 

. . . . FILAMENT CIRCUITS 

When working on defective filament 
circuits of i)ortal>les. insert tetnporarily 
a small fuse hohler, with a fuse of the 
proper rating, in series with the fila¬ 
ment strinpf. Fuses are cheaper than 
tubes. When the trouble is cleared up, 
remove the fuse. 

R. W. Reid, 

Loh Aftfjeles, Cffiif, 

. . . . CHEVROLET SETS 

If a late-model Chevrolet radio is 
<lead, look for the trouble in the second 
i.f. transformer. The trimmers short 
easily. 

Ed Christner, 
MiddletoiV)}, Ohio, 

. . . . RCA COIN RADIOS 

This contains a chassis ideiitical to 
RCA’s fil-5 and 61-10, The volume con¬ 
trols are faulty in some of the sets, the 
carbon element looseninjjr and falling: 
apart. To check a suspected unit, tem¬ 
porarily connect a 470,000-ohm resistor 
in place of the control. If the set works, 
the control was causing: the trouble. 

Leonard Thompson, 

Jo pa It, Mo, 

. . . . PHILCO 38-38 

When these sets distort badly and no 
cause can be found, try replacing the 
500,000-ohm volume control. 

Hurley D. Robinson, 
PullmaK, ir. Va. 

. . . . TELETONE TV RECEIVERS 

We have found several Teletone sets 
with a faulty horizontal sweep coupling 
capacitor (the .005-pf, 6,000-volt unit 
which fee<is the sync pulse to the <lefleet¬ 
ing plates of the picture tube). The re¬ 
sult is an intermittent raster or picture 
or complete blanking of both. 

To test this capacitor, unsolder the 
lead from the terminal connected to the 
deflection plates. Turn the set on and 
touch the lead to the terminal. The 
capacitor will charge. Now remove it. 
If there is an arc, the capacitor is prob¬ 
ably bad. Touching it to ground will 
check the diagnosis. A good capacitor 
will discharge, while a bad one will do 
nothing. 

Replace the faulty capacitor with a 
J0,000-volt unit, 

H. L. Frazier, 
Jersey City^ iV. J. 
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ALL-STEEL STORAGE 

DISPLAY CABINET 

FREE 

with purchase of 12 most popular types 
HALLDORSON vacuum-sea/e^ 
TRANSFORMERS. 

Assortment includes input, output 
and power transformers as follows (see 
Halldorson catalogue): 
l.D4*600 1 *1-341 1.B5-853 

l*D4*604 1-65-816 1-5-66 

1-K4-800 1-A4-777 1*5-67 

1-D 4-602 1-A4-775 1 -S-4Q 

Dealer Net $24,90 

thing for your service bench or can be 
mounted on the wall ... an albsteel storage-display cabinet that holds 12 
most frequently used Halldorson vacuum-sea/ed transformers as per list 
above . . . You pay only for the transformers , . . the cabinet is included in 
the deal at no extra cost to you . . . saves trips to distributor's counter . . . 
makes stock keeping easy . . . Good for limited time only. Act now . . - 


SEE YOUR RADIO PARTS DISTRIBUTOR OR WRITE 
Th* HALLDORSON COMPANY 4500 Ravenawood Av«. Chicago, III. 




AT LAST!! A LOW COST POWER 
UNIT FOR SERVICE WORK 



For the first time, we are offering a well-engineered six volt direct current power 
unit for autn-radio and similar service work in kii form!! 

This unit was formerly in the high priced range. Now, we have placed all the essen¬ 
tial fomponents necessary for construction in kit form, and are offering them to you 
at this low, low price. 

These kit? fulfill the long-standing need of every serviceman anti technician. They 
are designed to operate from a 115 A.C. 50/60 cycle source, an<l deliver 6 V.D.U. 
wcH-filtered from three to eight amperes, with a peak rating of ten amperes. The A.C. 
ripple percentage is held to remarkably low values. 

This unit charges a standard auto battery in one day!! 

# Do away with bulky batteries! 

# Do away with corroding fumes! 

# Simplify your service operation! 

Order these tine kits tor your bench today !!l 

Xo C.O.D.'ft. Fidl remittaitce with order. Shipping icf., IJ Iba. 

OPAD-GREEN COMPANY 

71 Worren St, Phone: BEekman 3-7385 New York 7, N, Y, 
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NEW Television Kits, and Equipment 

important Advances In TV Reception and Servicing! 

Transvision mokes television more enjoyoble, more profitable! 


MODEL lOBLTV/FM KIT 


NEW . . . FIELD STRENGTH METER 


)DEL lOBL. T\ m Kit. kIm.. n.'i -i. ir ii.; . .i.,i|il.'te KM lU.Ho: iH-ehes all .naiin^i>i Mieaii 

lUHi r .hliiH . .; ■ . Sft t 9? I 

lo-Table fiT Mo-til liiHU. uUts full Im»" ... ‘U'.i'.I't' i 

JDEL 7CL. TV Kit, Kluo «» .-O. in. intiin; oHi'nlHtr (ainiu’l whii Utdo-ralile. . 


vn A k.lC\/IClAkJ tlio Illn^t fMcnslie line of lilisli tituliiy Television Kits. Cabinets, 

I K AIN I V/lM Components iuiil >|k rial ••rjuil'iiH-nl. Illiisti aU«l uml listed hfio aic <nil>- .1 rchre- 
sciii:iii«e fi*w of Tr-in-ivlsioii's Ira linK \ahi, ^. See your distributor. 

MODEL lOBL, T\ m Kit. Ki-t- ll.'i -<i. ir ikm ui.; ..iiti|il»'t 
Hurd 
Roto 

MODEL 7UL. TS IXIl, HllfS nil ..l|. m. immi. ..n.... ..-. ■ - tlOQOf 

>iKii. Urivht^ all l;! cliiiuurh: iiNitiriNnii- tiiiniia • ■ .. ."S* 

MODEL 7BL. same as 711., rXiYMl tliai It i^ a f.Lldr uiiMlrl. ...; ‘ ‘ ‘ ‘ '' *; ' iV 

\ll ir ‘ .-V.SisteiAst■ iirIsasc till-i'll.iimi 1 ilfaiibTb* tli-holi' miti'iiiiai uml ti* irf Jv8d-lii wlrt. 


■Iiaiitiri>; stieam- 
.0(1 
50 


NEW ... TRANSVISION FIELD STRENGTH METER . .. 


THE WORK! 

liiiTuii' siKiial fiivniRtli 


IMPROVES INSTALLATIONS! SAVES 

Uus miiiunoti. feature, and advanli-tcrr. iiu ludlutr--'11 .M<a..n..v a.lual *"’n.Ktli * • J,'" 

iiiits iirlual plHuie sIkusiI meafiiiiTiiriil*' «iil«<i'i tin- ii-r <•! a •>.ti|ilrli* trUuisitNl stt - . . ® 

tallim lan i.e dour exactly . . . Ul ..i • iit. -I x.viioii^ -'V ■ ' 

i\t fiH rUt-rkiniT m- i-jilMt ii»f' Wn'mI >>«clll4t*M ^ . . I») l.l * IIpXNNKL SrJjKijOH , 

(7> Mnpli^nlvH of iiilrrffrinjf sIkhuI" r.m rliMk*-: . . , i?<' Wrl^hs •• ImllvliUially calllit* H- 

. tliM Hmis,d in allnulUi lurtal ^i.ll.^ilu; ms-f . . 111! Initial n».t of this tiiHt ** 

n Ml- I iii.ialliiiioiH , . (l-i> IMU1.U1S li..i<i I•.'l> volts-dO ryclis. Transvisioii Held ^ ET $99.50 

Sticiiulli Mr in. Model FSM-I. tVundelf willl tiibcs . ^ 


NEW ZENITH VICE-PRES. 


The Zeniih 
Radio Corpora¬ 
tion announces 
that Sam Kap¬ 
lan, who recently 
completed his 
twenty-fifth year 
with the com¬ 
pany, has been 
appointed a vice- 
president. In 
1934, Mr. Kap¬ 
lan l>ecaine assistant treasurer and 
assistant secretary; in 1935, credit 
nianaprer; and in 1945 assistant vice- 
president. 


RECEIVES PRESIDENrS AWARD 

John D. Reid, 
manager of re¬ 
search of the Cvn.<- 
ley Division, Avco 
Manufacturing 
Corp., has recently 
lieen awarded the 
President’s Certifi¬ 
cate of Merit for 
outstanding work 
on the proximity fuze during the war. 
The Crosley manager of research was 
one of fourteen Ohio scientists, doctors 
and educators to he awarded the honor 
at a recent Recognition Day Luncheon 
in Columbus, Ohio. 


PARTS FIRM IN NEW HANDS 

Control of General Instrument Corp.. 
Elizabeth, N. J., radio parts manufac¬ 
turer, has been acquired by an indus¬ 
trial group. C. Russell Feldniann, chair¬ 
man of National Union Radio, has beiMi 
elected to the same position with Gen¬ 
eral Instrument, and Richard E. Laux. 
formerly executive vice-president of 
General Instrument Corp.. has been 
named president and treasurer. 

Mr. Feldmann succot*ds Samuel 
Cohen and Mr. Laux succeeds Abra¬ 
ham Blumenkrantz, from whom the 
controlling interest was purchased. Mr. 
Cohen and Mr. Blumenkrantz have re¬ 
signed from the board, as has Louis 
Scadron. Kenneth C. Meinkcn. president 
of National Union, and Harry E. Ceillin. 
Toledo investment banker and indus¬ 
trialist, were elected to the new boanl. 


TRANSVISION ALL CHANNEL TELEVISION BOOSTER 


Tu »rliicv«- IcIOViMl.iii rweiill.iii I i wcMk -IKi nl i 
;,n* mil ,if rjitim* ol rert^lii 1ini*i«l«-Jiiil «Uili«*: - 

haw this tn-w hn.iMi.T. It In.-iiii-i”. ..iri ;*! 

rtiAiini-lK Tunes nil K1 tt“l*’> •■hiim 


V,e UHeirUUb »iiy lype «il leleviKi,.pi i,.< 

— rnaiinel... Modrt •-! 


iir nrenv whn-li 
..nm enjjnieers 
L-m tli nil .'ll! I a 
e« ‘M Hu»»ii..ly. 
•1 hit'll 

LIST ias.ss 


..- ... ,, 

liilu In tinner Iclevi-tnn rn 

TRANSVISION REMOTE CONTROL UNIT KIT 

Will nperate an.' TV re,"elver frnin « .liMaiiii Torn* »ef on. tone* 
in •Ution*. control* Contract and Orightne**. lorn* »et off. Meal 
fnl- iin.li<llatioiis where Ihe u-h-vivlnn riH-eiMT i- i ,ii.-.-e"-'-ilile. tuner 
milt iJ. a hisrh Kalt . all-ehiliiftcl unit with alH>til .',0 ni(,-m.\nlt vi.||Ki. 
nvity. Kitsy in a?i.eittti1c In almut an hmir. . 

Model TRCll, with a.'i feet nf i-ahie.LIST S49.O0 

Without cabinet . S4 7.00 

showinQ complete Tran*vi*ion hne 
now available at yOur distributor. 


NEW 8 PAGE CATALOG 


or write to;— 


TRANSVISION, INC. Oepl. R.C. New Roch«ll«, N.Y. 

IN calif.; 

Transvision of California. 8572 5anU Monica Blvd., Hollywood 46 
All prices 5<i^ higher west o# MistiftftiPPi; all Pnees fair traded. 

All Prices Subject to ChunKc \Vithmit Notice. 


Radiomen • • • you can 

GET INTO THE 

TELEVISION 

BUSINESS 

In Q BIG WAY with the 

TRANSVISION 
DEALER PLAN 

Write for detaiis now I 


CRESSON MEDAL TO COLPITTS 


The recipient 
of the 100-year- 
old Cresson Med¬ 
al of the Frank¬ 
lin Institute is 
E d w i n H. Col- 
pi tts, director of 
the Engineering 
Foundation of 
New York, and 
best known to 
radiomen as the 
designer of the 
circuit which bears his name. It is 
in recognition of his scientific achieve¬ 
ments in the development of long-dis¬ 
tance communication by telephone and 
radio. Dr. Colpitts previously won the 
Medal for Merit for his services with 
the National Defense Re.search Council. 




NEW . . ALL CHANNEL BOOSTER 


NEW . . REMOTE CONTROL UNIT KIT 
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Knilio-BIcctroilic Circuits 


CHECKING A.F. TRANSFORMERS 

V EliY often, an audio amplifier will 
not deliver the power for which it is 
designed because of inefficient trans¬ 
formers, particularly in the output cir¬ 
cuit. The etliciency of a transfoi iner in 
peiceiit is fouml by dividing the output 
power by the input power and multiply¬ 
ing by 100. 

The output power is computed by con¬ 
necting a load resistor across the sec¬ 
ondary and measuring the voltage de¬ 
cs tube 
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*00f\, INPUT 

veloped across it when power is ap¬ 
plied to the primar y. The power in watts 
is equal to the square of the voltage di¬ 
vided by the resistance. Measuring pow¬ 
er input is not as simple because leak¬ 
age inductance of the transformer 
causes the input voltage and current to 
he out of phase, thus producing false 
!*eadings. If a capacitor of proper value 
is shunted across the primary, the leak¬ 
age inductance will he balanced out and 
current and voltage will he in phase. 

The correct capacitance may he found 
by using the setup shown in the circuit 
described originally in W'ireless World 
(London). Loatl the secondary of the 
transformer with a resistor e(iual to the 
output load impedance. Connect the pri¬ 
mary to a 400-cycle signal source 
through a resistor R2 having a resist 
a nee somewhat lower than the input 
load impedance. Connect the X plates of 
a cathode-ray tube or oscilloscope to the 
connection of input and primary and the 
Y plates to the connection of input and 
K2 as shown. Then vary C until the pat¬ 
tern on the ’scope changes from an oval 
to a sti aight line. C will he about .015 iif 
for the average output transformer. 

Measure El, E2, and E3 with a 
vacuum-tube or high-resistance volt¬ 
meter, The input power is eiiual to E3 X 
K2/R2. Dividing this into the output 
power El /Rl. the etliciency of the trans¬ 
former then becomes: 

El R2 

-XlOO, 

E2XE3XR1 

The etfective leakage inductance of 
the transformer is: 

E3- X C 


(E3 X 2.TfC)- -f E2= 

R2 

where C is in farads. E2 and E3 in 
volts, R2 in ohms, and f the input fre¬ 
quency in cycles. 

If a number of di tie rent transform¬ 
ers are to be tested, it is advisable to 
make a bread board test panel with ter¬ 
minals foi' connecting the transformer, 
oscillator, voltmeter and cathode-ray 
tube. The variable capacitor C may he 
replaced with a switch and a number of 
fixed capacitors of dilVerent values. Rl 
and R2 may be calibrated potentiom¬ 
eters. 


PW OVERHEAD- 


m/irs WHY you 

SAVE at SENCO! 
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10 

pe Each Each 

69c 59c 

45 39 r 
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75 6* f 

99 89 t 

59 Sir 

GT/G 59 49 \ 


Type 
024 
I A3 

IA5GT/G 
1A7GT 
IC6 
1E7 
I H4 

1H5GT/G 

1 H6 

t J6 

IL4 

1LH4 

I LN5 

1N5GT/G 

IRS 

1S5 

1T4 

lUS 

IV 

2aS 

2A6 

2A7 


74 69 
80 72 

49 4S 


1S5 59 51^ 

1T4 69 \ 

IV 45 39 W 

2A6 '♦S 31 ^ 

2A7 ^9 39 j 

2X2^79 35 I / 

R.M.A. GUARANTEEW 
3A4 49 39 W 

3Q5 55 49 ^ 

3S4 55 

3V4 79 69 J 

5U4G 50 40 

5W4GT 39 34 ^ 

5X4G 39 3> ^ 

5Y3G 42 37 

5Y3GT/G 40 33 . . 

5Y4G ' H ^ 

523 49 39 ^ 

524 59 49 e 

6A6 69 61 

6A7 50 I 

6A8GT 49 39 

6AB7/18S3 53 45 ^ 

6AC5 69 59 . 

6AC7/1852 65 60 ^ 


ALL BRAND NEW 

6AU6 49 39 

6AV6 4? 39 

6BE6 49 M 

6BG66 99 59 

6BJ6 59 49 

6C4 29 25 

6C5GT 40 55 

6C6 45 52 

6D6 ^9 45 

6F5 55 45 

6F6GT 45 39 

6F7/VT70 49 59 

6H6GT/G 45 i9 

6J5GT/G 45 39 

6J8 73 65 

6J7GT 42 38 

6K6GT/G 45 39 

6K7G 50 41 

6K7GT/G 49 39 

6L5G 69 59 

6L7 84- 78 

6N4 49 38 

6Q7GT 47 59 

6R7GT 59 49 

6SA7GT/G 44 57 

6SB7 55 45 

6SF5 49 59 

6SH7GT 40 32 

6SJ7GT 44 57 

6SK7GT/G 49 39 

6SL7GT 49 47 

6SN7GT 49 47 

6S07GT/G 44 37 

6SS7 59 49 


Lots of 
10 

Type Each Eac*t 

6U6 ^9 39 

6U7G 35 2> 

6V5G 59 49 

6V6GT/G 45 39 

6X5GT/G 49 39 

7A4 51 43 

V- 

TB6 44 3> 

)7C5 49 44 

/ 7f7 49 44 

7J7 54 49 

7N7 49 44 

7X7 XXFMi 44 3> 

7Y4 44 35 

INDIVIDUALLY 
CARTONED 
12A6 29 25 

12A8GT 35 28 

12AT6 50 4> 

12AT7 69 59 

12BA6 50 4> 

l2eE6 50 4> 

12F5GT 35 27 

12H6 39 34 

i 12J5GT 25 15 

^ 12J7GT 45 39 

12K7GT 45 39 

) 12K8Y 35 2> 

/ 12Q7GT 45 39 
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39 W 125f7 35 

49 S- 12SC7/1634 49 
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69 1 f2SJ7GT ^ 55 

40 W t2SK7GT/G 45 

34 ^ 12SL7 ' 49 

ll ^ 12SN7 , 49 

j, ^12SQ7 GT/g « 
33 /12SR7 35 

IZ \J 14A7 65 

35 V . 


IMMEDIATE 
DELIVERY 
24A 49 

25L6GT/G 49 

2525 49 

2526GT/G 45 

26 45 

27 49 

30 59 

32 80 

32L7GT 52 

34 69 

35/51 42 

35L6GT/G 45 

35W4 43 

35Y4 43 

3j5Z3 44 

35Z5GT/P 43 

.36 35 

37 45 
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39/44 25 

41 49 

, 42 47 

47 49 
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)50Y6GT so 
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57 45 

58 45 
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71A 39 

7^ 50 

76 49 

77 3^ 

78 49 
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85 49 

89 49 

9^V 35 

99X 35 

117Z6GT/G 89 
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Just Published! 


PRACTICAL 

TELEVISION SERVICING 

By J. R. Johnson and J. H. N^witt 
375 paoes, 6x9, over 230 itlu»tration« 

Price only $4 

At U>t, ymi ran ki-C h iliat ually kivcs yon tlie 

liMS -ilitnn oil i'iuti oiif that U-lls strp by 

ulial !•> 'lo atii) .ils*' ;,uliU>4 3 'cni jtiuvitiruMy on pir* 
4 'iuiliiins |o i:ikr iiiiil (In* ni!stak«‘i( to b«‘ awriiird. PHA(*- 
TU’AI* TI'l.KVIsroX St la il lNtJ IS all tin* nanu- lln- 
a nHi)|il«ti‘. iIiMii-iit t'aitli uoikititr manual for tlioso 
hIki o.ini to 01)1 i-h'sisiiM) s^TsIrliiu luHy, Kcl 

R'iiii»:liien(’il ihK on lln- •lUDHint nl MiSiiirorniali)iii 

that is niO‘|)iiu; into the television iiiduie. and lealiy 
be able in <i<» leUolsion setv'ieiut; woik. 

NOT a Book of Merc Theory 

Tills Isn’t a book nf ’h.»Ny. niuthematlrt; atnl Keiteral 
disi-ii^siotis. The aiilliois <<tie a iH<lio e<iilor, llie (Mlier a 
orell-kiiou'ii en>:lnei‘i Hi f laliy mviieil ariij (no'lHted a tele 
oiMim seiviee shofi to Kfi ihe siiet-ilie. h<»w-ti>*(In-It Ihfor 
niatlon they mm' riH>< al>)«iiT to V(m) In easily ilmlerstoiHl 
foiiii. Ill aihiillfm to H eli‘ar exPlaii.itinn of liovv television 
eniniiniieitts. eons 1 1 net ion .ii. I ii|HTullnn ililTer fi-jan tadin 
they slknv evaetly lu*\v tn pi rfiiiin »I1 siWM-ifle o|>eiaiio«is in 
tiiMihli’shiioiint;, iiiaKi>n>iiit; am] remedylhi.' telrvismn le- 
iriver tiiMthles. Von (Ini t hcKher uitli needless tlleoiy. 
Yon are atluallv slnmn htnv ta <lo (hi> uoik! 


MAKES TELEVISION REPAIR WORK 
EASY TO UNDERSTAND 


lleiv aie the Milijeefs eovered: 


1. Television Is Here 

2. Fundamentals of the 
Television System 

3. The Radio-frequeney, 
Intermediate'freQueney 
and Deteetor Sections 

4. Video AmpliAers 

3. Cathode Ray Tubes 

6. Synchronizing and 
Sweep Circuits 

7. Power Supplies 

8. Antennas and Wave 
Propaqation 

9. Television Receiver 
Installation 


10. Test Equipment and 
Alignment 

It. Wiring and Repair 
Techniques 

12. Common Troubles in 
Television Rereivers 

13. Troubleshooting 

14. Servicing Hints and 
Caso Histories 

15. Color Television 

A. Intermediate Fro^ 
queneies of Standard 
Receivers 

B. Receiver Layout 
Diagrams 

C. Glossary 


FACTUAL SERVICING DATA ON 


• Ifow to t 4 'Ht for om intcrmtttfnt peakhtf/ roil 
or tranoformrr 

• How to ffft a nif/futl orrr n 

• M'Jtril to'do wht;n t/u tiororit]/ of th* fiirtorc 
is poor 

• How tn tfuff o umst profo rltf 

0 ('htcktfif/ vidt'o ns/'OOMf trith a siftiar* wave 
0 IV/irn to use mit o toparitorM /» p/ace of ot/irr 
t upes 

• . . . (tod Sforfs of other 
jtrart/ca/ proh/rms 

SEND NO MONEY 
JUST MAIL COUPON 


I 

I Dept. RC'IItt, Murray Hill Books. Inc.. | 

• 232 Madison Ave., New York 16. N. Y, | 

I S. ii.l nil- .1) iiiiSDii A NVwitt’s I'K.NtTirAli TKLK I 

• \ IShlN .<l*iKV[('IN<; f -r !» rl.iy}:' <>xiimiiiatiiiii on | 
I uHtniMiil. In 10 ilay.. I will jicml $1. phis a Tew* ceiils | 

• posiiit:i>. ')r itfntn Ins'k |ii>s4hul('. riK-l.inf P.ild mi > 
I I .i>li i iilris: SHiiif Id im itrhiliTi*. nt<))>ks srnl oiV ” 
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Itadio-EIccfroilic Circuits 


LEAKY CONDENSER TEST 

An ohmmoter docs not always indi¬ 
cate the true condition of a leaky con¬ 
denser. To make a better test, discon¬ 
nect the ungrounded lead of the con¬ 
denser and touch one lead of a voltmeter 
to it. Touch the other meter lead to some 
B-plus point in the receiver at which 



inps of the 0Z4, but we have had no 
trouble from this source. 

A standard synchronous vibrator is 
connected to the power transformer in 
the normal manner. The center tap of 
the .secondary is unii.sed. When the vi¬ 
brator reed contacts points A and C, B 
becomes positive by the full secondary 
voltaj^e, and the 0Z4 conducts between 
P2 and the cathode. When the reed is in 
the opposite direction, B and D are 
grounded and A is positive, causing 
plate D2 to conduct. If there is no out¬ 
put from the cathode, reverse the con¬ 
nections to A and B. 

Joe Mace, 

(7anteff, K<f)isas 


the voltage does not exceed the condens¬ 
er’s rating. (Caution: make sni'e the B- 
j)li(8 voltage falls tvithhi the voltmeter 
range.) 

The reading of the voltmeter will be 
proportional to the amount of leakage 
through the condenser. 

M. B. Symchych, 

Saskatoon^ Sask. 

CRYSTAL-PLUS RADIO 

This crystal receiver uses a 1N34 and 
includes a two-stage audio amplifier. 
The tone quality is satisfactory, and se¬ 
lectivity is good for a crystal set. 

The receiver works on 117 volts a.c. 
or d.c. Do, not ground it, as the chassis 
is hot. The antenna trimmer shown was 
used with a 15-foot length of wire. 

Arthur S. Bean, 

BaltimorVf Md. 



VOLTAGE DOUBLER 

This vibrator power supply circuit is 
one that I have found useful for oper¬ 
ating mol die equipment requiring high 
voltage at moderate current. Standard 
replacement parts are used. 

It is a bridge-type circuit using a com¬ 
bination mechanical and electronic rec¬ 
tifier. It has twice the voltage and half 
the current of conventional circuits. 
With the components used, it delivers 
(150 volts at 50 ma. Thi.s exceeds the rat- 


KEYING MONITOR 

This keying monitor works on ap¬ 
proximately 6 volts of B-supply. The 
voltage is obtained from a resistor in 
the cathode circuit of the transmitter’s 
keyed stage. When the stage is keyed, 
the oscillator produces a tone. The value 


6C6/6D6 



of the resistor should be chosen to give 
about 6 volts, though a somewhat higher 
voltage will lie as satisfactory. The 
transformer is any 3:1 audio unit. 

R. L. Bridges, 

Bos Angeles, Calif. 

CARBON MIKE TRANSFORMER 

When a carbon microphone trans¬ 
former is needed in a hurry and none 
can be found, a bell-ringing transform¬ 
er will often work. Connect the low- 
voltage secondary to the mike, with the 
mike battery in series, and the primary 
between grid and ground. 

These transformers will sometimes 
work, too, as emergency output trans¬ 
formers. Where the secondary is rated 
at 6-8 volts, a bell transformer will sup¬ 
ply filament voltage; but if only a few 
filaments are to be connected across the 
transformer, check the voltage under 
load and in.^ert a small series resistor if 
it is too high. 

Norris McKamey, 

Davenjfort, Iowa 

(As an emergency microphone trans¬ 
former. a hell transformer might work 
well. It would probably not do so in oth¬ 
er jobs where more 
current is carried. 
Bell transformers 
are designed for 
r a r e intermittent 
use and are inten¬ 
tionally built to 
have very high pri¬ 
mary impedance 
and extremely poor 
regulation. — Ed¬ 
itor) 
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Micro’SwitcK completely standard, metal 
grate well cast, rated I 5 amperes @ 115 
volts normally open type, plunger has 
override feature. New ,35 

BC-654-A RECEIVER AND 
TRANSMITTER 

For frequencies, 3800-5800 Kc. Used but 
in good operating and mechanical condi¬ 
tion. Worth many times the price for 
parts. Complete with all necessary tubes. 
Shipping weight 40 lbs. Each 29,75 

Condenser, electrolytic, 100 Mfd. @ 300 
volts. 2 V 2 diameter, 4 " high, metal 

can. shipping weight 2 lbs. Brand new, 

2.00 

Condenser Industrial Cond. Corp. 8 Mfd. 
@ 600 volts DC. I" X 3‘/2" X 5" 
high 1.50 

Condenser, bath tub type, .1 Mfd. @ 
1000 volts DC, new .20 

Condenser, Tobe, oil filled, 3 x .1 Mfd. («) 
600 volts DC .25 

Filter condenser, Aerovox, oil filled, 2 
Mfd. @ 600 DC working volts, size about 
1 Vi* X I V 2 X 5” high, shipping weight 
about 1 lb., new .35 

Condenser, Cornell-Dubilier, oil filled, 4 
Mfd. @ 1000 volts DC working voltage, 
size about 1 x x 5" high, shipping 

weight 2 lbs., new 1.75 

Vibrator, Radiart VB’3, for 6 volt bat¬ 
tery operation, used in vibrator supply 

PE 104-which is used with BC-654A 

transmitter-receiver, Type J-4, new, 1.95 

Vibrator, Radiart VS-3 for 6 volt battery 
operation, used in vibrator supply PE 104 
—which is used with BC-654A transmit¬ 
ter-receiver. Type J6 (probably exactly 
same as J-4), new 1.95 

Relay, 110 volt 60 cycle AC plunger 
type for door interlock, new .85 

Lord Shock Mount, heavy duty type, base 
size 3” square x 1%" high-diame¬ 
ter bolt may be used. New .35 

Dual volume control wire wound, each 
section 25.000 ohms, new .35 

Toggle switch, bat handle, DPDT, new, 

.30 

Transformer, I 10 volts 60 cycle input; 
output being two secondaries—each giv¬ 
ing 14 volts @ 11 amperes, which can 

be used alone, in parallel, or In series for 
various voltage and current combinations. 
Size about 3 V 2 x 3 V 2 x 4 ' high. Ideal for 
operation of propeller pitch motors used 
foi beam antenna rotation. Shipping 
weight 7 lbs. Manufactured for our com¬ 
pany, brand new 5.95 

Microswitch, completely weather-proofed, 
metal-clad or cased, rated 1 5 amps at 1 I 5 
volts, normally open type, plunger has 
override feature, new’ ,35 

Battery type BA-38, 103.5 volts, used in 
Handie-Talkie, Mine detectors or for any 
purpose where low' cvirrent drain is re¬ 
quired. Size I X I X I I Vo" long. Out¬ 
dated. but tests O.K. 3.00 


Tube socket. RCA, for 866 or 
similar type tube bases, new, .35 
Tube socket, wafer octal type, 
excellent mica insulation, new, .10 
Tube socket for 813 type tube, 
Johnson type 23 7, new .60 

Tube socket, for Acorn type 
tubes, made by Millen Co., new, 

.20 

Tube socket, porcelain octal type, 
less mounting ring, new .10 

First IF transformer for BC-348 
type receiver. 915 Kc., new 1.00 
Kit of potentiometers, twenty-five 
assorted sized carbon and wire 
wound. New 2.25 

Resistor, voltmeter multiplier 
type, rated at 2 megohms, 2 kilo¬ 
volts insulation, 1 Ma. maximum 
current, about 1" diameter x 5 " 

long, mounts in clips. New .75 
Resistor, 100 watt type, 5 sections 
having 7500, 3000, 23, 23 and 
75 ohms (total of I 1,269 ohms) 

resistance. diameter by 8 '2 " 

long. New .35 

Cord CD-132, has PL-5 5 type 
plug and 9" cord, with spade 

type lug tips .35 

Sylvania type IN26 crystal. f4ew, 

.35 

Resistor 20 watt, one-half ohm. 
New .10 

Fuse holder for type 3AG fuses. 
New .10 

Amphenol co-axial chassis con¬ 
nector, new. type 83-1 R .40 

Amphenol co-axiat angle plug 
adapter, used, type 83-IAP, .40 

Connector, bakelite insulation, 
male and female section, 6 pin 
polarized .50 

Canvas bag, moisture & fungus 
proofed. with carrying strap, 
leather re-enforced corners, 
weight 3 lbs., size 9" x 1 4" x 12" 
high. Ideal for tool case, for 
sportsmen, etc. New 1,00 

Argon bulbs—2 watt, ideal for 
transmitter tuning, night light, 
etc. 35c ea. Carton of ten 3.00 
Filter condenser, 8 Mfd. @ 700 
volts DC working voltage. Oil 
filled, well insulated terminals. 
Size about 2" x 4%" x 5" high, 
with mounting Ranges, gray metal 
case, shipping weight about 4 
lbs. New 1.25 

Filter condenser, Cornell Du- 
bilier, I Mfd. @ 4000 volts DC 
working voltage, oil filled. Size 
about 2 Vi" x 4" x 7" high over 
all. Shipping weight about 4 lbs. 
Heavy stand-off insulator type 
terminals. New 3.75 

Telephone LINCOLN 8328 

^ PRICES F.O.B. INDIANAPOLIS 
■ TERMS: CASH WITH OROER ■■ 


AMERKAN SURPLUS 
PRODUCTS (0. 

537 N. CAPITOL AVE. 
INDIANAPOLIS. IND. 


Filter condenser, oil filled, 4 Mfd. 300 
volts, DC working voltage, size about 
2" X 2" X 3 V 2 " high, shipping weight 
about 2 lbs. New .35 

Condenser Industrial Cond. Corp. 5.2 mfd. 
@ 50 volts DC, 1" X 2 V: ' X 3 Vi " .35 

Filter condenser. Industrial Condenser 
Corp., oil filled. ! Mfd. @ 3000 volts 

DC working voltage, size about 2 V4" x 
X 5" high, well insulated terminal.^. 
Shipping weight about 3 lbs. New, 2.00 

METERS—Brand New 

All checked for accuracy! 

0.500 Ma. DC 3V^" round, N.\3 5 West- 
inghouse 3.00 

0-5 Amps RF 3H" round, NT3 5 West- 
inghouse, Internal TC 4.50 

0-3 Amps RF round, NT33 West- 

inghouse, less TC 3.50 

0-15 MA DC round 3 * j" bakelite case 
G. E. type DO-4 1 Inl. Res. 7 ohms 3.00 
0-10 0-250 Ma. DC combination, 

round, DW4 I G.E. 2.50 

0-3 Ma. DC 3 " square, 327A Trip¬ 
lett 4.50 

0-500 Volts AC 3V4” square 337A Trip¬ 
lett 6.00 

0-2 Volts AC rectifier type 10,000 ohms/ 
volt 327A Triplett, 3 ' square 15.00 

0-50 Ma. AC 337.A Triplett 3^" square. 

7.50 

RELAYS—All brand New 

RBM DPDT I 10 V'. 60 cycle, make before 
break .75 

Leach type I 12 7-FR 110 V. 60 cycle, 
DPST 1.50 

Automatic Electric Co. DPDT 24 V. DC 
6 Amp. silver tungsten contacts .40 

Automatic Electric Co. delay relay, 20 
ohm, silver tungsten contacts .40 

Starter relay. 28 volt operated, heavy 
duty construction ,50 

Switch, pushbutton type DPST, on off 
type, to fit standard switchbox, 10 amps 

at 250 volts ,25 

Switch, toggle type, bat handle, DPDT 
heavy duty contacts ,35 

Plastic coated Assault wire, twisted 2* 
conductor No. 20-7 strand tinned, 

100 Ft. or more .01c per ft. 
Television wire, 2-conductor—300 ohm. 

250 Ft. spool 5.00 
4-Conductor wire, 16 gauge impregnated 
rubber coated sheathed stranded copper 
wire 100 Ft. 6,00 

BC-645 ULTRA HI-FREQUENCY 
TRANSMITTER-RECEIVER 

^ou read about it recently m QST! Orig¬ 
inally operated in the frequency band 
from 450 to 500 Me. Can be converted to 
420 Me. amateur band. Consists of com¬ 
plete transmitter and modulator system, 
and receiver. Complete, brand new, with 
15 tubes 11.95 

LS-3 SPEAKER 

6" PM type. hoLised in heavy metal case. 
Contains output transformer to match 
4000 oh m impedance. Used but guaran¬ 
teed okay. Size about 8” x 8" \ 4". Ship¬ 
ping weight approx. 10 lbs. Has jack 
for plugging in cord to receiver. Ideal for 
BC-348 receiv'er 8.50 
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War Surplus Bargains Sold As Used Unless Otherwise Specified! 


MUST VACATE WAREHOUSE — PRICES REDUCED FOR CLEARANCE 


SCR-625 MINE DETECTOR 
(brand new) 

The most sensitive mine detector on the 
surplus market. For miners, treasure 
hunters, plumbers, electricians, lumber 
mills, etc. 59.50 

AN/PRS-1 MINE DETECTOR 
(brand new) 

.“X very dependable detector only 22.50 

TURBO AMPLIFIERS 

Used for parts or small phono-amplifier, 
shipped complete with the following 

tubes: 2-7C5 s, 1-7Y4, 1-—7F7. Our 

greatest bargain. See July 1947 Radio- 
Craft** for conversion data 1.75 ea. 

WILLARD LEAD ACID CELLS 

(Brand new) h (dry-charged) 3.00 
6 \' in metal carrying case (dry 

charged) 

(.Add electrolyte specific gravity 1.265— 
any drugstore) 

BC-348 Communications Receiver 
and or SCR-274N Commond Set 

Power supply for I 10 V. operation, with 
complete instructions 


7.95 


BC-375 GE MOPA XMTR. 

Transmitter only 

Tuning units 1 U-5B, TU-6B, TU-7B, TU- 
8B TU-9B. TU-lOB, TU-26B—choice. 

2.50 

Dynamotor PE-73C 4.95 

Anten na tuning unit (BC-306A) 4.95 

BC-357 MARKER BEACON 
RECEIVER 

Operates about 75 Me. Ideal for control¬ 
ling remote circuit and model aircraft, 
boats, etc. Signal easily altered to 2- 

fYieter band, l ubes used and included- 

I 12C8 and 12SQ7. Sensitive relay, circuit 
diagram inside case. Size 5^ X 3-0 X 
3 For 24 V. DC operation 3.95 

T-39 APQ-9 RADAR 
TRANSMITTER 

Contains many excellent parts for the 
VHF experimenter such as a cavity oscil¬ 
lator using 2—RCA 8012 tubes rated at 
full output to 500 Me. Tubes are forced 
aircooled by 24 V. DC motor which is 
easily converted to 1 10 V. AC operation. 
Other valuable parts such as a pair of 
807*8, 2—6AC7’s, 1—931, and i — 

6AG7 tub es, ceramic switch, potenliom 
eters. gears, revolution counter, etc.. 

12.50 

APN-l RADIO ALTIMETER 

A complete 460 Me. radio receiver and 
tr<»nsmittcr which can be converted for 
ham or commercial use. Tubes used and 
included: 4—I 2SH7, 3—12SJ7, 2—6H6, 
1—VR150, 2—955. 2—9004. Other 

components such as relays, 24 V. dyna¬ 
motor, transformers, pots, condensers, 
etc. make this a buy on which you can¬ 
not go wrong. Complete in aluminum 
case 18 X 7 X 710.95 


DETROLA AIRCRAFT 
RECEIVER 

If you want a good 28 \ DC 
operated 200-400 K.c. aircraft- 

receiver-just don*t pass up this 

bargain. A few left at 5.75 ea. 

JACK BOX BC-1366 

Contains 2 pole 5 position switch, 
rheostat. 2 phone jacks, etc. In 
aluminum case 3*/^ x 4^ x 2*^ . 
Complete with headphone set 
adapter to match high to low 
impedance 1.50 

R-89 ARN-5A GLIDE 
PATH RECEIVER 

Formerly used tor blind landing 
but adaptable to many other 
uses such as receiver for new po¬ 
lice or citizens band. Band of 
operation 326-335 Me. on any of 

its 3 pre-determined crystal con 
trolled frequencies. Contains 1 1 
tubes, 6 relays and other valuable 
parts. For 24 \ . DC operation. 
Size 13J^ X 51^4 X 6?4". 

Price complete, 12.45 

AIRCRAFT RADIO RANGE 
FILTER FL-8A 

For helpful reduction of QR.M or 
crowded CW bands. When at¬ 
tached to output of any communi¬ 
cations receiver: ( 1 ) will pass sig¬ 
nal of 1020 CPS, eliminating 
othe rs. (2) will pass voice fre¬ 
quencies and eliminate 1020 CPS 
code signal. Compact. light¬ 
weight. with switch. Size x 

2Hx3 3/i". 2,25 

BC-733D LOCALIZER 
RECEIVER 

,\ part of aircraft blind landing 
equipment. Operates on any of its 
6 pre-determined crystal con¬ 
trolled frequencies in the range 
of 108-120 Me. Contains 10 

tubes-3 of which are \X\E. 7 I 7 

.A’s-and crystals. Ideal receiver 

for conversion to 144 Me. ham 
band or mobile telephone bands. 
For 24 V. DC operation. Size 
i 41/2 X 7 X 4^/%’’. 

Price, with dynamotor 6.95 

Price, without dynamotor 5.95 

MODULATOR with carbon mike 
input (with dynamotor) for SCR- 
274N Command Set 4,75 

Telephone LINCOLN 8328 

PRICES F.O.B. INDIANAPOLIS 
I TERMS: CASH WITH ORDER ! 


AMERICAN SURPLUS 
PRODUCTS CO. 

537 N. CAPITOL AVE. 
INDIANAPOLIS. IND. 


ARB (CRV-46151) AIRCRAFT 
RADIO RECEIVER 

6 tube. 4 band, super-heterodyne rec. 
with built-in dy^jamotor. Designed for re¬ 
ception of MCW (tone or voice) or CW' 
within the frequency range 195 Kc. to 
9.05 Me. Complete with brand new pilot s 
control box and brand new receiver 
tuning unit 27.50 

BC-221 FREQUENCY METER 

Covers 123-20.000 Kc. Battery or 110 
V'. .AC or vibrapack operated. A beauti¬ 
ful instrument. The finest we have ?ver 

had 69.50 

BC-221 FREQUENCY METER, with 
modulation 89.50 

T-17-B CARBON MICROPHONE 

Handmike. Brand new 1.75 

I elegraph Keys, new *75 

Headphone exten.sion cords — *75 

INTERVALOMETER 

Electric timing device. \X as used for re¬ 
leasing bombs at intervals. Ideal for dark¬ 
room timer, model train control. Contains 
relays, switches, pilot light, resistors, 
knobs, etc. 3,25 

C-1 AUTO PILOT GYRO 

Operates from 24 V . DC or MO V. AC. 
.Adaptable to many interesting hobbies, 

7.95 

TELRAD 18 A FREQUENCY 
STANDARD 

Checks signals in the range of 100 Kc. 
to 45 Me. with a high degree of accuracy. 
Self-contained power supply for MO. 

130. 150, 220 and 250 V. 25-60 cycle 
AC. Complete with tubes, dual crystals 
and instruction hook. One o f the best 
buys on the surplus market today, W'^hile 
the few that we have left last .39.50 

SCR-510 RADIO SET. new 69.75 

SCR-522 (100-156 Me. receiver 6c trans¬ 
mitter). complete with tubes 39.75 

BC-406‘A RECEIVER—Brand New 

Manufactured by Western Electric. 165 
to 205 Me, operation. IF frequency 19.5 
Me. IF band width .7 Me. Easily converted 
for operation on other ultra-high fre¬ 
quencies. Operates from 1 10 V., 60 cy¬ 
cle, AC. Worth many times this amount 

for tubes and parts. Tubes-one 5T4, 

two 6SJ7. four 6SK7. one 6N7. five 954’s, 
one 955. one 6F7. one 6N7. .Also con¬ 
tains small MO V. operated motor, 34.50 

Condenser, mica, .25 Mfd. («) 250 volts, 
new 

Jack Box BC-631-B, size about 2 x 2 x 
4". aluminum case, contains 1 0.000 ohm 
volume control, knob, Jones Barrier strip, 
brand new' -40 

Switch, push-button type DPST, on/off 
type, to fit standard switch box, 10 am¬ 
peres @ 250 volts, new .25 
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New rateiitis 


KINESCOPE PROTECTION 
CIRCUIT 

Patent No. 2.444.902 
Charles Edward Torsch 
Lancaster Township, Lancaster County, Pa. 
(assigned to Radio Corp. of America) 

Many television rtH'oivors <lerive their hitrh j 
ViiItaKe fnim the scannimr eirriiita. If these 
eimiits fail, no hiirh Voltage is aptilied to the 
kineSfi»iie. In i it her cases, the hisrh v<iltaire eonies 
from a separate source such as an r.f. oscillator. | 
If the seannint; eircuits become defective an j 
intense spot is formed ioi the screen because the 



X-TD ANOOE OF CR TUBE 
T-H0RI2 0UT TRANS 


ln-ani is not «Ienccte«i. This may dainairc the 
kiiu'scoiie. 

Tin- tvrcnil shown here eliminates the danjrer 
l(.\ :(taom:iticalIy removing the hitrh voltaue ii 
thi srannintr circuit fails. 'The reetilier Tilament 
i- heali-il from the horizontal otittnii transformer. 
Unless the sweep eircuit is normal, full power 
will not be apidieil to the (ilament and hitrh 
voltatje will be redneed. 

'Thi-re i.s also t»rotivtion in case of trouble in 
the da in pint; circuit. The induced vrdtatTi- (across 
thi* i,iecon da elf's of the output tra nsffirmer i is 
due mainly to the abrupt datnpintr of the iirimary 
^•||n•ent. I'm- exanude. if the defleetion coils 
shoiihl open, full voltatre will not Ik- applied to 
the reetilier tilament .'main servimr to rediiee the 
hiirh Voltaire. 

It is siitficient to protect airninst failure in 
the horizontal scanninir circuit. If indy ihe 
vertical seannimr fails the sjiot will be swept 
aeiiiss the screen to form a line. This is not 
likely to cause flamnire. 



BOTH BOOKS 


ComphU’ INDEX to 

yuvi -Qfi,'" - 

RADIO 

diagrams 

I 

J 


Fin-'R to evei-y rrailcr of Radio.Cicetronics. No strJriUs. nolli- 
ma ii* iiiij. t" f'l- eivi-s lonts. 

Uoiiv. -.Iiort cuts on the uh.- <,f iiiaufatu' m ra.li*. '.ci-v 
rtu' INlirX uitl tell v«»u luvi «liat moiU-ls are iii- 

•■lu.leil in M'PUI-LMK *-M«.«.t-ofleti-.Nce<le<l Uailio Ifiairranis' 
hi.iiiiitU^. ll > 1.11 nee.l a rovuit at anv ton.-. Ilie INPF.X 

\\-in t.'ll \.u Mlieiv to u.-t U. «a-t liotti I.. ill 'J-iii-l 

Volume Kill K. jUsI setui l*e st.ilUii tor imstliBe. 


SUPREME PUBLICATIONS irVI!; 


COMPLETE RADIO HANDBOOK 


I 60 

RED HOT BUYS! 


The RADIO 

DATA BOOK 


Section I. The 150 Basic 
Circuits in Radio 
Section 2. Complete 
Test EQuipment Data. 
Section T. Testing. 
Measuring and Align* 


ineitt 

Section 4. Atl about 
Antennas 

Section 5. Sound Sys* 
terns 

Section 6. Recording 
Section 7. Complete 
Tube Manual 
Section 6. Charts. 

Graphs and Curves 
Section 9. Codes. Sym. 

bols and Standards 
Section 10. 50 Tested 
Circuits Designed for 
Optimum Perform, 
ance 

Section II. Dictionary 
of Radio aod Elec* 
Ironic Terms 
Over 10(H) illustrations! 



12 complete books in only one. Less than 42c a book! 


1 


the only radio handbook of its kind . . . 1148 
pu^TOH ... 12 aertiomt. enrh roveriiiK a radio aub- 
jvrt more eompletely than any other book! 
ANYONK and every one in radio and electronics 
can uae this hook! 


ON SALE NOW ONLY $5.00 



COMPLETE TELEVISION MANUAL 


^.VIDEO HAND BOOK 


Sec. I. Television. Past. 

Present, Future. 

Sec. 2. > undanientals 

ol Television. 

Se»‘. T. The Television 
Station. 

Sec. 4. The Television 
receiver. 

Sec. 5. The Television 
Antenna System. 

Sec. G. CreatinS a Tele* 

■ vision Show. 

See. 7. Descriptions of 
Modern Telcvis»oi1 
Receivers. 

Sec. 8. Installing Tete* 
vision Receivers. 

Sec. 9. Servicing Tele* 
vision Receivers. 

Sec. 10. Television Test 
EQuiPment. 

Sec. II. Building a 
Television Receiver. 

Sec. 12. Data Section. 

Sec. 13. Television 
Terms. 

Sec. 14. Bibliography. 

The \snl amount of infurmatinn contained in 

this luiok can only he briefly outlined here. The 

VIDEO IIANDHOOK contains 768 paKes— over 

800 illustrations—thousands of vital facts. 

ADVANCE SALE—ONLY $5.00! 
MAKE SURE YOU GET YOUR 
COPY—ORDER NOW! 


SEND THIS COUPON TO YDUR JOBBER OR I 
DIRECT TO: | 

BOLAND & BOYCE. INC.. PUBLISHERS 
MONTCLAIR. N. J. RC*!! 

PLEASE SEND ME I 

THE RADIO DATA BOOK S5.0U ($5.50 foreign) i 
□ THE VIDEO HAND BOOK $5.00 (55.50 foreign) I 
I ENCLOSE $5 FOR EACH BOOK I 

3 I ENCLOSE $1.00 AND WILL PAY POSTMAN | 
BALANCE ON DELIVERY (IN U. S. ONLY) . 


ADDKKSS 
( ITV 
STATK 


/.ONK. . 


BOLAND i BOYCE INC. PUBLISHERS 


CO-AX CABLE RG59U, 100 ft. $ 5.25 
** ** 500 ft. 24.75 

TWIN LEAD-IN, 300 Ohms, 100 ft. 1.95 
” ** ** 500 ft. 7.95 

’’ ** 1000 ft. 13.75 


PM SPEAKERS (AlnicoNo.SMag.) 


4" 

$1.19 

8" 

$3.95 

5" 

1.39 

10" 

4.95 

6" 

1.75 

12" 

5.95 


OUTPUT TRANSFORMERS 

MATCHING. SOLb. 25L6. 43. etc. $ .39 
PUSH PULL (2.25L6) .59 

MATCHING. 6V6. 6K6. 6F6. etc. .65 
MATCHING. 6L6. heavy duly .79 

UNIVERSAL, any tube setup .95 

AC-DC CHOKE. 50 ma. 10 henrya .39 

STANDARD VOLUME CONTROLS 

lOK. 25K. 50K. V 2 meg. I meg. 2meg. 
Less switch 19c 

With switch 39c 

Mention shaft desired, we ship nearest siae. 

I.F. AND OSCILLATOR COILS 

l.F. TRANSFORMER, input 456kc $ .39 
I.F. TRANSFORMER, output 4S6kc .39 
OSCILLATOR COIL. 456kc .19 

OSCILLATOR COIL, short wave .19 
FM—I.F. TRANSFORMER. 10.7me .83 
FM-LIMITER TRANS. I0.7mc .83 

FM.DISCRIM. TRANS., 10,7mc .83 

FM—OSCILLATOR COIL .19 

FM ANTENNA COIL .19 

WIRE SPECIALS 

6 FOOT LINE CORD, inch plug $ .12 
ANTENNA H.ANK, 15-fi. spool .15 
RESISTANCE CORD. 150 ohms .39 
RESISTANCE CORD. 180 ohms .39 
STEP-DOWN CORD. 220 to MOV .79 
ZIP CORD. 20 gauge. 500 feet 6.75 

AUTO RADIO ACCESSORIES 

VIBRATOR, 4 prong, non synch $1.19 
WHIP ANTENNA, side mount 1.95 

GEN. CONDENSER. 5-200V .22 

PHONOGRAPH ITEMS 

rilONO AMPl.iriKR. inti. .1 tubes.$3.95 

rilONt) MOTOR, incl. turntable . 2.95 

VRYST.\L IMCKlil*. inti, hardware . 1.95 

CRYSTAL C'ARTKIhtiK. fits must pickups. 1.45 

I»KRMANKNT SArRHIRK NKKDLK.49 

NKK1)LK (T‘R, auttimatic sprinK dutir.07 


to(;<;li<: switch. si»st .is 

rumii.E switch, drst . 25 

TO<;CLK SWITt'H. DIMIT.37 


MISCELLANEOUS ITEMS 

ONK 1*01 Nl) ktlSiN SOLDKK .$ .59 

1(10 WATT ESICO ELEC. SOLI). IRON .. 2.36 
RROOKS INVERTER. IIU V. DC to AC , . , 8.95 

I'M CONDENSER & tOIL KIT. w Inst. 1.95 

CHASSIS I'AN. incl. 8 mounted sockets . . . .39 

LOt)I» ANTENNA, oval AC-DC type.39 

SKLENII M KKCTICIER, 100 ma..59 

V ARIA RLE t'ONDENSKk. 2 jtanir. 420/162 .68 

V ARIA RLE Condenser, triple 120 mmfd 1.45 

VAKIARI.E CONDENSER. FM. 88 to I08mc .95 
RADIO TI RE. ILN5 Sylvania. list $2.65... .39 

lot) Tl HE CARTtlNS. CT type.95 

100 rrRE CARTONS, peanut type.75 

100 ASST. CONDENSERS. .001 to .02 _ 3.95 

100 ASST. SOCKETS. locL. «tt.. min.4.95 

KM) ASST. RESISTORS. watt . 1.50 

loo ASST. KNORS. screw & push on . 1.95 

100 ASST. PILOT LMHITS. 41 & 17 . 4.95 

BROOKS RADIO DIST. CORP. 

to VESEY ST., DEPT. A NEW YORK 7, N.Y. 


NOVEMBER. 1948 
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Kcw Patents 


WPOKWmn AD-LITS 

.\<]\»ni-nts ill Jlii' MTii'*iJ cast jric a wunl for 
«-<ili nisriiioii. N^iiir. atol iiiiiiiits must he 

Ii<hj<lii| .n III) ahoU' lair. 4‘a^h i-)i<ail«l an'omtiuiiy 
all iIa>Mlinl Lfivril i‘HI nils unlrss iilarnl hy all 
auinli.r.i ail\ 11 1islnt. .■j,riny. Nii aiUrUisemriit for 
h .. tiuiti l< II um.h Jilt Till luicnit iliMUtllil 

M\ l-■^us. twriiiy jiriM I I for i\\rl\r i^^llr^, iilijrr- 
lit.iiahlr oi iiU'lrai:iii|. iil\i) tisi limits not atiiiiti 'l. 
.\.l\i ic-niiMii* !i.i |ii< iihii. IHl". i-Mu, iiiil‘( mull 
u- I...I I.ilrl lll.tii llitohit II. r.<IS. 

Radio-Electronics, 25 W. Broadway, New York 7, N, Y, 


l'2V.< .iml lir.HS rritKS; .Xn.MTitltS I SINr, -J \IINI.\- 
luir tilhr- Al 'litA'' l'»l' -lUii H’.XF'* A: llIIlA'* 

lirl u ItM. Tak«a lr>- 'J-.ar than cmkhuI tiHf. ami 
a.lai't' i lit- ill ■•.Iiir .M«k.!. Nmliiiiji » Im‘ to biiy-jn*i pin;! 
ill an.I ii XM)tk->. s..hl <H iiiuiiry-h.l'k ;;iiai.nUn-. IJltX tir 
i'dt" unit, immilnr: !'.• nn-h: I'l unit.' tm 

Wiiti .Iir lu-w fin- li.ii.a ii lalalov'. i'lNiiiiiriiial Hatli'*, 
lit; Hiaitir Si.. Ma". 


RADIOMKN SKll\'I< rMEN. HEGlNNOtS — -MAKB 
iiinre rmin,y. easily, quukly. $25ll wrrkly iiossible. 
show you how. Iiiforuiatioii free. Merit Vrftiurts l’iC-311, 
132nil Avenue, Springflehl flanlens 13, New loik. 


TKI> tntori* OF MEN. OKAUrATES OI- " J'* 

kiumii Oiiih mIiooI. iUs.ii rtiiploMiinil in Kailio !• irliL 
Will tijvel dtiyvilirie. ttiialiflnl in latlio snvirini:. ln>lal- 
iHlioi). tl•^l iii.'.ti ijiiiriil-. .iruiit upeiutioi). elr. I’ofltact 
riarrmnii Ihpi.. Eahtein Tn-linical Stliool. S88 Puuliaso 
Sliirl, N«\v lliillciil, Ma-^ 


LANrAsTi;i:. ai.iavim; a 
I tiiihling. WasliliiKlon 5. IkC. 
I’ladirr hvfoir t niie'l SUirs 
iiifi ■imnnnil l|l\e^l i>;at h»n- <i 
fi.i'ii "Ki iili iii-r rf ronicptioi 


KO.M.M I'.l.. 43i> ItOWEN 
Registered I'atent ACtmnrys. 
raleiil Oftlre. Validity and 
itiii Opiiiimi^. Itooklet and 
• foiwardeil upon iruueht. 


imiTAlN’S KOltK.MilST llAlHii MnNTIII^Y. I’ll-'*.* 
TM \1. \VI KKI.KSS. • .ill '>\ei the woilil m “nain' 
iliwii'iiil l.iii<>|i< .III I n'M lUvrlopiiu 111-. I.e.iiliii>: le,li- 

iiii-i.iti.- ilr-nitie inw Itiri-h i'Ua- lUul iiimli \.iIimIiIi‘ iul- 
\hr puhli-lml foi h.iili .>iii.i(nil .tiul e\pMt. Irnll-prliMihle 
M Tlh k< ' n -'illM-lli.m I 1 '||||'I.I>I wlio UMiit> to • keep 
aliiail ' an.! P'. .til ON •‘lam-’' «lm Ihleli "iit ari'>s< AtUii 
lit . I’la jiinnul -iili.-t i ipli. n nuiilril ilii ei I fimii leirniiiii. -i ml 
I lll.v Jl'.IHI lo i;ioii;e N' ^'ii* ' l.l'l. I I’W. i:{). 312 .M.iilboii 
.Xiiiim. .N»\\ \iMk 17. 

.*<ri I'l A.SI7.K IIAI'IO SlUH’ lll'II.ll IT .\NI> 
naliZe liime III. .tits. File lirtialili'. W’lite: lliaml hedeul. 
:r. 1*1 WiNMln'.l. J\:iii.-as i Itv Kaii.-.is. 


2'l YKXHS KM'Eltir.M K U.XIHO IlKPAIUlNO AT 
your fumi'.tlps. I've pi i t-i inl .simple *y.-ieiit >ihi ran fol- 
iovv step hy Mep. No toi iuilas or caltulatIons. Fills leii.ilr 
tiiiif to miniitii tn. Toia pi i.-r ?2.mt pnstpai.l or '‘‘Hh 
Mi*ney-liai-k nuuraiilee. ili'ss lla.lio llill.'.-T iIi .indiiver, 
iH'iioit 27. MiiliiKuii. 


vor I AN Arrnt.XTEl.Y align si 1*^1011 Ti:Ui>ltYNE 
Hrei'ei- wiihoiii sijrnul j.eiiei aiot. I'oiuplrlr iiisti notions 
il. Min.rxhaik KUai.iii!n I'lias. Gates. Teros 2. Texas. 


MAGAZINE.^ (llAlK 0 vTi;i)) FOIIFIGN. HOMESTIC. 
aits. Hislcs liiioklris. s ih-. i Iplimi>. pin-upS, etc. Cata- 
lo,; lOf iMtiiiiilr.lj. fm I one's. H63 FUst X\e.. New 
Yolk 17. N. Y. 


TILLY I SION Ilf 11.11 VOIR tlXVN. Gl'R nKT.MLKO 
plan- $l.mi. 'roUpiim. K. Tllli St.. Lirs Angeles 1. 

ralif. 


.XMATKI'U lL\mt> IdiT--NSF>t. COMPLlTTi: THEORY 
|iii paiatimi fm pa^-illg ...lUtnii lailio exariiiii.it lorn-. Iloiiie 
hti'ily ami le-hlriit lOii'-t*. .Xmei iraii Uaillo Institute. 
Iiil XX I si ♦i3hI St.. .New Xitk l iiy. Str mii j'l oii Tagt* h'l. 


KLEiTRIi KYK XNH .'Mfl.iriKK KIT. iNrlJ'liKS 
plmlM rll. sin-iii\hy iMitiol. m lay. aiiiplillri. piim hetl 
rha'.'i'. i i.ii'lni-ri'i. it- -lois. llagrams. elr. Imiimt riaV 
t.Mie I Itriii: .Ipplieahle U l•mltlng. smihiK. burglar alailiis. 
inUnii'iiig <ji-play^. w<iilii\\ denioii.-ti.ii im-. Ntii.t- iiee 
(>l iiiiHii I |.ijliM.i«i niiitro . Visllile ami intru-reil >eii-iiixe. 
sn;ri XL >7.'io l■'^'t|lal.l. Klnlilr rtinlioL r<>.. :imi2 Ful- 
tiiii St.. KM«ikl>Ti. N. 
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[ ARPLiriEK CoKF. or America | 

398>10 Broadway New York 13, N.Y. 


RELAY TUBE 

Patent No. 2,443.511 
Michael Parcaro, Arlington, N. J. 

(Assigned to Penn Electric Switch Co., 
Goshen, Ind.) 

Tht» lift’ of a tiil»f can In? |iri>loiiK<ol liy nporat- 
inu its hcat«r only whin nt-edod. However, if 
fhi plali* viilta^i is applied before the heater 
reaelies operatinj; tonipersitnre. the idate «-iirrent 
will cause hiuh evaporation of the eniiititp; ma- 
firial ill) the .'•nrface of the cathode. This short¬ 
en.*- its life eonsiderahly. 

The primary purpose of this tube is to prevent 



plate eurrent from flowing until the tilament is 
fully ht‘ated. To do this the inventor has included 
a thermal tlelay relay in the urid circuit of an 
otherwise normal tulie. 

In the diuKrani. the usual control jrrid is per¬ 
manently connected to the bias supply. When the 
filament ami plate voltiiues ar«‘ first applied the 
bias on the control y*ri<l prevents any plate cur¬ 
rent flow. 

After the lilament has heated, the bimetallic 
strip H ilistorts and makes contact with the 
ci ntrol >rrid. The normal siKtial or >rrid-contro! 
voltiifre is connected to the strip. When contaet is 
made the exeitation as well as the bias voltage 
appears on the control »rrld and operation is 
normal. In efTeet, the internal relay takes the 
plact' of the external relay in seric's with the 
B-supply often used with medium- and hiirh- 
piiwer tulles in transniittinR eipiipmcnt for this 
same purpose. 

While many u.ses could be made of this inven¬ 
tion, the inventor refers particularly tti use in 
uiiatten<K-d rclay-<*ontrol circuits. In several ap¬ 
plications the filament could automatirnlly be 
.*5witehe«l on and off intc'rmitteutly hut with usual 
tubes this is nut done because of the severe de¬ 
terioration caused by plat4>-cu rri-nt flow before 
the filament is fully heattnl. This tulie would 
allow intermittent opt>ration with a consequent 
saving in tilament wear. 


A.C. REGULATOR 

Pafenf No. 2.40.715 
Alec H. B. Walker. London, England 
(assigned to Union Switch & Signal Co., 
Swissvale. Pa.) 

Several impmvements are incluiled in this 
stabilizing transformer. 

The line is connected acr<is}i the left-hand 
winilinp. Output i.n taken from a pair tif wind- 
inn- armintl the other twti lens of the c<ire, 
'rhese arc series-fipptisinn. The rinht-haiul leg 
oi>erate*< at a flu.x ilensity alutve saturation. 
Tlu‘ Center len inelinles an air-nap. therefore 
its flux density is much lower. 



6 OUT 6 


Defense* a))i)ni])riations approved by 
the last session < f Conjrress will require 
a total of $1,000,000 of electronic equip¬ 
ment over the ni*xt txvo years or $500,- 
000,000 in each year. This xxill mean 
that the radio in<lustvy will he forced to 
convert 25'< of its facilities to the pro¬ 
duction of electronic equipment for de¬ 
fense by the end of this year. 


The uiitpiit vultane is due mainly t«i the wind¬ 
ing aruund the rinht*hand leg. This is opposed 
niul >tahilizi>d liy the vultane imlucod in the 
center len windiiin which is mure st*nsitive to 
load changf.'s. A thini wimlinn Is eoiiiiOfted to 
a S4‘ries finulenKer anil iron-core inductance which 
resonate at the third harmonic of the line fre¬ 
quency. The harmonic is nreatly reduced, leaving 
a pure output wave. 

The transformer may be designed for 1:1 ratio 
or for voltage transformation* 


MEASURING ELECTRON 
VELOCITY 

Patent No. 2,442,961 
Edward G, Ramberg, Feasferville, Pa. 
(Assigned to Radio Corp, of America) 

Electron velocity can be measured by its ef¬ 
fects on ii photonraphic film or screen. This in¬ 
vent ion iiiterin'ets velocity in terms of a colored 
lilm. Two films are separateil hy a nu'tallic de- 
IHisit which slows ilown electron particles. Each 
lilm has maximum sensitivity to elect runs of the 
same velocity. Therefore the second film gets 
maximum '-xposure from electrons whicli ha<l a 
higher initial velocity. To determine which film 
has receivfti oxtiosiij-e, each is mixed with a dif¬ 
ferently culoreil dye. 

The plate shiiwn here is made of a glass 
support, a red photographic screen, a metallic 
deiiosit (sueh as miignesium I anti a green screen. 
Each screen has maximum sensitivity to electrons 
of 5u kv velocity, and the metal is sufficient tt» 
slow the velocity by 2<i kv. Each serocn is ar¬ 
ranged in checker-boar<l patterns with the dye 
patches of one corresponding to the spaces be¬ 
tween dye patches of the other. 


METALLIC DEPOSIT- 
GREEN SCREEN 


RED SCREEN 


ELECTRON SOURCE ^ tqKV ELEC^^L^_ 

" ■- "47 clTcTrons- 


SUPPOR 




In the presence of 50 kv electrons the green 
screen hocomes dark after developing. If the 
entire plate is then held to a light these areas 
will lotik red. When the plate is exposed to 70 
kv electrons, the red screen becomes dark. There¬ 
fore the plate looks green when held to a light. 
Dlfferont color shaiiings correspond to slightly 
difTercnt electron velocities. 


INDUCTION COMPASS 

P.fent No. 2,444.290 
Carl-Erik Granqvist, Lldingo, Sweden 
(assigned fo 

Svenska Akfiebolagef Gasaccumulator, 
Lldingo, Sweden) 

This compass indicates direction electronically. 
A filter is conn4*cte<l between the instrument 
and the line to remove scjcund-hiirmonic dis¬ 
tortion which may produce errtir. Then the a.c. 
is coiinecteil to one coil of a wattmeter W and 
also through a phase-shifter to a coil I.l. The 
field due to this coil is shown as Hm. 

'I'wti more coils L2, L3 are- shown to left of 
LI. Ifetween them is a riitating core C which 
is .xtjibillzod hy a gyro. The rotating core C and 
the lw<i fixeil c<ires i within L2, I.3| arc horizon¬ 
tal. 

Two tu'lfls are cut hy the rotating core. One 
Is the field Hm and the other is the earth's 
magnetic field Hh, shown as making an angle d 
x^-ith the first. As C rotates it causes a voltage 
to bf inilueetl in L2 and 1.3, This is rectified 
and anip1ific<] by a screen-grid tulie. The plate 
circuit is tuned to the line frequency. The a.c. 
conipiinent is passt'd on to one wattnioter coil. 

The wattmeter indication is proportional to 
the cosine i*f the angle d. The reailing is zero 
when the three cores point north and south. In 
this case Hm anti Hh are in the same direction. 



R A D I O-EL ECT R O N I C S Ur 
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1" PANASONIC 
2 SPEAKER 


SERIES 


SUPER DELUXE 

AM-FM 

W CHASSIS 


30 DAYS TRIAL 


Here is the last word in radio 
engineering ... a powerful, w’orld- 
ranging, magnificently'toned radio that 
is unsurpassed for performance, selectivity, 
sensitivity, and advanced engineering features. Uses 
these f itest-type tubes, rectifier and tuning indicator; 
three 7A7. three 7A4. two 7C5. one 7A6. one 7Q7. one 6BA6. 
one 6BE6. one 6C4. one 6AL5. one 5U4. one 6U5. Comes com¬ 
plete with satin stripe copper finish front panel attached, Magna- 
Tenna Loop Aerial and giant UVj" Electro-Dynamic Panasonic Speaker. 

Requires only a few minutes to install, plug in and play. LOW FACTORY 
PRICES . . . EASY TERMS ... 30 DAYS TRIAL. Send TODAY for FREE 1949 
Midwest Radio Catalog of separate Chassis and beautiful Console and Table models. 


A Complete line of FINE RADIOS and RADIO- 
PHONOGRAPHS . . . Available in SEPARATE 
CHASSIS Like the POWERFUL SERIES 16 AM-FM 
Model above or in COMPLETE CONSOLES like this... 


Beautiful 

SYMPHOKY GRAND 

AM-FM Radio-Phonograph with 
TELEVISION Audio Switch-Over 
and NEW Intermix AUTOMATIC 

RECORD CHANGER 

A Magnificent musical instrument and 
a masterpiece of cabinet design -the 
finest Midwest Radio In 29 years of 
manufacture. Offers world-ranging ra¬ 
dio reception and newest automatic 
Intermix Record Cfianging Phonograph. 

Uses Scries !6 Super DeLuxe AM FM 
Chassis. Giant 14)^" Panasonic Speak¬ 
er; Tri-Magnadyne Coil System; Built- 
In Loop Antenna, Other luxurious con¬ 
sole and table model cabinets available 
with Series 16, 12, and 8 chassis—on 
Easy Terms and 30 Day* Free Trial 


OUTSTANDING 
r FEATURES 

fiKfucfiiig the 
fxcftfsiVe MidwRst 

FIASH-O-MATIC 
Volume and Band Indication 

TELEVISION 
Audio Switch-Over 

nOEL-A-STAT 
Color-Roy Tone Selection 

TRI-MAGNADYNE 
Coil System 

...Plus NO-DRIFT FM 
ond mony other feotures 


BUY DIRECT FROM FACTORY and SAVE! 


FILL IN COUPON AND MAIL TODAY OR JUST 
SEND A<AME and address ON U POSTCARD 


J MIDWEST RADIO A TELEVISION CORP. 

2 Dept. 383 90V Broadway, Cincinnati 2, Ohio 

[l PUase sand m« your now FREE 1949 Cotolog., 


MIDWEST RADIO & TELEVISION CORP. 


Dept. 383 


909 Broadway, 


B NAME 

I 

I ADDRESS 

■ 

CINCINNATI 2, OHICJ^City 


zone 


NOVEMBER, 1948 














Foreign Sicwss 


66 


COMMAND RECEIVER^ 
AC POWER SUPPLY 
AND SPEAKER 



BC 454 COMMAND 
RECEIVER 

3 (o B McKacycIea. Orcrs 75 
and 80 meJer atnatpur band. 
Trlre \vdin scJto- QC 

inatics, new. 

TUNING CRANK for Comm, 
llocelvers . 65c ea. 


AC POWER SUPPLY AND SPEAKER 


CoinpJetoly wired iiower sup¬ 
ply and speaker, wlili rolumo 
roiitrol C \V and on and ntr 
jipriich. housed In meial cah- 
inei, 5iz« x 5%" x 

414"'. P'or .ilwro receiver or 
any otiier typo rorotnand re¬ 
ceiver. rea«ly lo Muff into re- 
rt*iri-r or rack, and 110 Volt 
BO Cycle line. 

Price completely Cl^ QC 

Wired . ^ I J 

Price kit of 
p-irts only ,,, 


9.95 



B 19 MARK tl TRANSMiTTING AND 
RECEIVING SETS 

COMPLRTR with all Niiare parts Inclu.linff 15 spnre 
tnnew. .Set tvuily Ui oiicrHU- frinn 12 to 24 Volts l)C. 

Freniieno- range 2 lO 8 Me (40 and 80 __ 

meters!. Separate 233 Me Trans. & Hoc CCQ Sll 
and two ml>c amplifier. Price: New ... 

MARKER BEACON RECEIVERS 

Br-1023 Here Ives 70 Me. Mitdulalrd Signal, ran be 
varied from 82 ti> 80 Mr. Oiierates self-eontamed st-n- 
sitlve relay that ran l>e used to operate eiitiltimcni fnnn 
rem<»le fK)lnt. Nee<is only 12 to I I Volts DC for tila. 
ment anci plate voltaMTc. Complete with 1 tul>es. 
-srncmntJc. siiork mounten. size sati"’ x S^b" 

X 3^7 MO". New, in original Imixos. CQ 

INTERPHONE AMPLIFIER BC 341 

Army Aircraft Type, uses 0F8 Tube. Contalits two (2i 
Midget lllgb 1-idrilty IJTC ONinror transformer.s (f/s" x 
1 Vk*). Inrrnt 200 ohm to .single or push pull Grid. 
l)ut|iiit 20t! oiim fn>m single or push pull plate, 
plus resistors, condensers, etc. Completely en- 
clniscd. Size X 4" X fl" Less Tube-only 

Or 3 for . 

ADDRESS DEPT. RC 


SELSYN TRANSMITTER 
AND INDICATOR 



Ideal .as liadin Ilcuin positiofi indicator, tor Ham. Tele¬ 
vision. or coinniercial use. I’oinnleie witii (*8- live im 
indicator. Auiosyii Traiui. 1*2 Volf t>rt Cycle trati former 

and wiring insiriiciions. . $7.95 

.$4.95 


Price: NEW 
1-82 lndic.-itor only 


ANTENNA MAST MOUNT 

.Multiple .Mast .Motiiit—Can be ni(»uiite<] oi Chinine.vs. 
on ffatile. slanted, or flat roofs or mi sides or ctirner? 
nf brick or fianie walls. Ideal fiir lioldinff all popular 
types oi TclevisifHi .md KM .\ntnnias in gjju*'; np In 
I'a* dlanieier. .Made of aluininuin. with steel hard¬ 
ware. plaietl. ('oiuplete with bantlinff for hhnm.v 

wref"*; . $4.50 

Less baadinQ ... ...$3.00 


.* 2.00 

Prices F.O.B., Lima, 


DYNAMOTORS—INVERTERS— 
MOTORS 

MG-I49F INVERTER. InPiiL 24 Volt I>C; Output 26 
V.itts 4il0 cycle 2.5" \ A nr 115 Volt ! 0*1 CQ QC 
1 'yele 4i>ilV.\ Reconditioned and tested 
mobile DYNAMOTOR 9 Voli iriiUt. oiitptll lO' Vol' 
y. -M.t B Volt iiibnl.outpur .‘.'in Vo!' f»* ^3 QIT 

M.\. I).Mfi3.-iX. New . 

PM DYNAMOTOR-12 ih 24 Vnll hu oiltp HO 
Volt .50 .M.\; 6 Vo)L input, uulinit 24ll \i Cl OC 

5b .M.A. New .. 

MOTDR- -B 01 12 Volt .\C I'*’. lU-avv Otity reve.silde 
niiHor vUih 5/16* x 7 IB" sb.ifi. 95 

MOTOR B Volt AC-Ur .Motor Ideal lor atilo fans, 
models, etc. .^halt Vt"* x Tk". Cl Crt 

Used, tested . I OU 

.Ohio • 23"/< 


FAIR RADIO SALES 


DEPOSIT On C.0.0. Orders 


132 SOUTH MAIN $T 

LIMA, OHIO 


RADIO TUBE 

For immediate shipment 

S 

R.M.A. Guaranteed 


Individually Sealed Cartoni 


GT Types 


MtnialUre Types 


6K6GT 

.40 

1S5 

.50 

6K5GT 

.46 

1T4 

.55 

6V6GT 

.46 

1R5 

.55 

6SA7GT 

.46 

3S4 

.55 

6SJ7GT 

.46 

6BA6 

.50 

6SK7GT 

.46 

6BE6 

.50 

6SQ7GT 

.46 

6AT6 

.42 

6X5GT 

.40 

12BA6 

.50 

1 2SA7GT 

.46 

12BE6 

.50 

1 2SQ7GT 

.46 

12AT6 

.42 

12SK7GT 

.46 

35W4 

.42 

1 2SJ7GT 

.46 

50B5 

.55 

35L6GT 

.40 



35Z5GT 

.32 



50L6GT 

.46 



1 25% DEPOSIT REQUIRED 

ON C.O.D.—2% C.O.D. 1 

1 ro% DISCOUNT ON LOTS OF 50 OR MORE I 

1 RAVAC ELECTRONICS CORP. 1 

1 432 

Fourth Avenue 


1 New York 

16, N, Y. 

_ 


DRASTICllir SLASHED PRICES 

ii Ills FIKU RIDIO-EQUIPMEir CtOSE-HI 

Buy at Distributor's COST! 
Only a few of each 
First Orders Given Preference 


Quan. Description 

O LlO Mkhco Mut<ir:il Cnnl.'irt Mike. . . 

4 WC-JO M.'isoo 3lu8tr;d Contact Mike. 

3 MA:i 3 Masco .\nipMiler. wlib Tubes. . 

3 M.VJ.l Masco .Viitidifier. wlih Tubes. 

2 .MAS3.'S .Masco I'Prtable Sysieiii. . T 

1 MAS2.) Mcisco I'ortatde >yMtem. 

2 MAS 17 .Masco I’onable System. 

7 M1*a 3 Masco Electric rhiinograpb. 

2 MPT l M.-)sco Electric l’hnni>grapb. . , 

17 lOl Masco 12" ,S(»eaker Cjhinei. 

6 102 Masco lO" sneaker Cabinet 

21 103 Masco 8" Sneaker Cabinet - . . . 

2 1 to* Masco O" .speaker Cabinet. . • . . . 

7 M* lei 8 .Masco Microphone Floor Stand 
lOfliW) Welister ktaulnml Master Unit. . 


Price Cacb 
. S 4.20 
S.50 
. . 41.60 

34.90 
. . 72.50 
.. 66.30 
. S2.30 
21.75 
23.45 
3.60 
3.10 
2.40 
1.95 
4.00 
32.05 




24 30 Triplett Volt Ohm Meter. . 

24 13 Triplett. Tube Tester. 

2 40S Triplett Volt Ohm Meter. . . 

3 n."»OA .lacktton Condenser Tester. . 

3 640 .Jackson TesL Oscillator. 

5 fi4 2 .inCksoii Volt Ohm Meier. 

3 043 .Inckson Volt Ohm Meter. 

3 0-l5 .incksiin Vacuum Tube Volimeier. _ 

2 037 -Inck.son Tut»e Tester. 60.00 

6 Kit r4 Clnmsiiii Volume & Tone Con¬ 

trol Kll .. 

Cipni.sijit Volume Conirols .. 

Cluriisiat Iteaislors 2 3 ohm to 2000 ohm 
Clarostui 10 xvatt Resistors, t ohm to 
.">0.(»00 . . 


71.15 

39.50 
45.00 
39.00 
39.00 

49.50 
35.00 
55.00 


12.00 

.50 

.to 


Aenivnx—Close Otits 
Elecirnlytlc Capacitors 
Mica Cnpaciint's 
1 ‘jper Capacitors 
Itesistors 

(Write us for Specific cost) 
13 S43 Snyder Aiitennn MemlspliOre. . 

6 Cr Suyrier- .Aiiteiin:i Big Bii.v. .... 
too KC4 Snyder Antenna Co.xmopoUtan. 
73 108 Snyder A til enua W’n low. 


.16 


1.90 

1.55 

2.50 


25®"o Oeposit with Ordrr—Balance C.O.D. 

CREST CORP., Depf. C-3 

3949 Forest Park 8lvd.. St. Loui* 8. Mo. 


National ty-Advortisrd 
Tubes 

Nationally Adv^i 
Tube* 

.-tised 

Quan. 

Frice 

Each 

Quan. Pr»c»' Each 

1.30 

1Q5GT . . .5 
185 . 

.80 

7.7 lOV 

51 35 

lOO 

.60 

10i> IJHHO 

.60 

1200 

3Q.7 . 

.80 

17-'. l2nKB 

.60 

2.''.0 

3SI . 

.65 

lb.. fJQTbT . 

.55 

200 

«SA7f»T 

.50 

2i:(. :il> 11 

• SO 

lOO 

fiSC7ftT 

.70 

10(1 .18 

55 

loo 

r,|l4G ... 

1.00 

lOo r,r. , . . . 

35 

2.70 

7.<I7GT . . 

.60 

I.-.b Tbl.T'.T 

1.25 

250 

0SK79T 

.50 

llbO 7.7 

.45 

500 

OSQ70T 

.50 

.7(H> 7 7 

.55 

lOo 

noon .... 

.80 

>«.( 

33 

2.70 

rtVOG T . . . 

.60 


1 ,50 

700 

«.J.70T . . 

.50 

... 

1.00 


UN ASSEMBLY USES RADIO 


pADIO coverajje of the United Na¬ 
tions General Assembly in Paris 
called for “the most contplete and etVi- 
cient installations ever made in Franco's 
history," according? to officials of the 
P’rench Broadcasting? System. 

The installations, thrown open to the 
world's radio correspondents and com¬ 
mentators during? the Assembly sessions, 
were made by the French Broadcasting? 
System in cooperation with the United 
Nations, They included the first use in * 
any international session of the P^‘erich- 
inade Magnetophone, a tape-recording 
device which reproduces sound with 
such astonishing fidelity that even «. 
trained musicians are said to be unable 
to distinguish its recordings from live 
performances. 

In addition to the numerous bioad- 
casting booths installed in the plenary 
session and committee rooms, six studios 
for special interviews and commentaries 
were built into the Palais de Chaillot, 
the General Assemlily's temporary 
home, A battery of recording ma¬ 
chines manned by Fi ance's outstanding 
recording exiierts was available to the 
world's radio reporters. Live broadcasts 
were relayed through a special control 
room by wiie and cable to London, Brus¬ 
sels, Holland, and Geneva, and by short¬ 
wave radio to the United Stales. Com¬ 
plete broadcasts of the sessions were 
also short-waved throughout the world 
over the French Broadcasting System’s 
facilities. 

Much of the equipment provided by 
the P'rench Broadcasting System was 
manufactured especially foi* the occa¬ 
sion, and a hundred of France’s top 
technicians were assigned to the opera¬ 
tion of running and servicing it for the 
assembly. 



CORRECTION 

Mr. Gene Conklin informs us that the 
yearly license fee for radio servicemen 
in Costa Rica is ^10.00 rather than 
$100.00 as stated in his article, “Radio 
in Latin America," on page 60 of the 
August issue. 
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owner of any car who has fitted an 
interfeience suppressor to its ij^nition 
system can ()})tain one of these free of 
charge from the Radio Society of Great 
Britain, He then fixes it to his wind¬ 
shield, telling the world that he is doing 
his hit in the warfare against television 
interference. I haven’t the least doubt 
that the idea will he a success. To “sup¬ 
press” an auto costs so little and means 
so much to televiewers that in tcdevision 
service areas the owner of the vehicle 
whose windshield doesn’t carry the 
sticker will soon come to be looked upon 


/a 


THIS CftR 
^ HAS BEEN PTTED > 
f WITH A \ 

SUPPHESSOB 
TO PREVENT 
L INTERFERENCE TQ i 
' TELEVISION ^ 
RECEPTION 




Fig. 2—Stickers identify "suppressed" cars, j 

as a public enemy. It’s a really good I 
idea; I take pleasure in passing it on, j 

Olympic retrospect 

Quite apart from our admiration of . 
the wonderful performance of conipeti- ! 
tors from the United States in the 
Olympics, the coming of so many Amer¬ 
icans to watch the athletic and other 
events has given us a great deal of 
pleasure. 

One point of special interest was the 
impression made on American visitors 
by our television. Naturally, I was anx¬ 
ious to learn how the received images 
compared with tho.se on American view¬ 
ing screens. As the BBC televised ino.st 
of the big items of the Games, there was 
plenty of opportunity for comparison. It 
was good to experience the U. S. A, en¬ 
thusiasm and to find how surpi'ised the 
Americans were that our 405-line sys¬ 
tem could accomplish so much. 

Actually, it’s all wrong to imagine 
that definition is fixed by the number 
of lines. You can’t, of course, drop be¬ 
low a certain minimum number (prob¬ 
ably about 300) without having a poor 
image. But once you send a reasonable 
number of lines, the most important 
factor is the range of modulation fre¬ 
quencies gevifhiely fravswitfcd and 
properly handled by the receiver. Unless 
this is sufficient your screen picture is 
“muzzy” and seems not to be sharply 
focused- This happens Ijecause the video 
impulses are not square enough, with 
the result that the different shadings 
merge gradually into one another in¬ 
stead of being sharply defined. Our fre¬ 
quency range is 2.7 me—a total band 
width of 5.4 me. This, with the very 
efficient cameras which have been de- 
velo|ied, seemed to me to give images 
about as clear as one could wish. I was 
glad to hear from American visitms i 
that they were agreeably surprised by 
the definition and the depth of foeiis. 


... 
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The NEW Brook 


10 WATT 

All-Triode 

Amplifier 




Model 12A3— Two-unit remole-controt omptifier, Dec* 
orotor-styled control cobinet for living-room use. Also 
ovoiloble os Model 12A2 for toble or rock operation. 


H ere it i$ at last —an amplifier of 
incomparable performance — 
huilt up to the highest standards of 
Brook engineering — /// the moderate 
price jit Id, 

Within the range of its power rat¬ 
ing the new Model 12A3 is equal in 
all respects to the world-renowmcd 
Brook 30*watt amplifiers. 

The use of low-mu triodcs all 
stages, together with Brook-designed 
traosformers av.iilablc io no other 
amplifier, permits the cleanest am- 
plificatioo ever achieved , . , with 


intermodulation and harmonic dis¬ 
tortion reduced to the vanishing 
point at any power up to maxi mum. 
Frequency response is flat within 
0.2 DB from 20 to 20,000 cycles- 

Now for the first time, the distor. 
tion-free all-triode performance 
which the Brook Amplifier alone 
provides is available at a new low 
cost. Orders will be filled as rapidly 
as production permits. 

Write TODAY for copy of de¬ 
tailed Distortion Analysis and Tech* 
nical Bulletin SL-S^ 


Dealer Inquiries Invited — Standard DIscounfs Apply 


The BROOK High OualilY Amplifier 

Cf\z — 0*(jgned WAL5H 

BROQP BROOK ELECTRONICS, ln(., 

' 34 DtWofl PIflte, CliialHlh 2, N. 1 



★ POLICALARM 

F. M. RADIO 
RECEIVER 

$3995 

Excise tax included. 
r.O.B. Indianapolis 
$10 cash, rest C.0.0. 

Slightly higher west 
of Rockies. 

TUNES 152-162 MEGACYCLES 
6 *tube Superheterodyne, ready to operate. Veneer 
cabinet 9 V 2 x 6 V 4 x 5 V 4 deep, wt. 6 lbs. Schematic 
inside back cover, warranty outside. 2 stages high 
gain 10.7 megacycle I. F.'s, Guaranteed reception 
from local F.M. transmitters with attached antenna 
—police, cabs, others. Ready to plug in and use. 
115 volts, A.C.*0.C. Power consumed 2B watts. 
SOME CHOICE DEALERSHIPS OPEN . . . WRITE 


RADIO APPARATUS CO. 

‘Ilf N. BANCnOfT if. JNOIANAPOL1» I, IHD. 


mm piuiFiTs 



Your Own 
Business 
with 


CORADIO 


The Coin Operated Radio 
Place these specially built radios that 
play I or 2 hours for 25c in the thou¬ 
sands of available hotel rooms, tour¬ 
ist courts, etc. They yield immediate 
profits^ and steady income. Install 
Coradio, the finest made. 

Limited capital required. Send for 
further information. Write today 

CORADIO Coin Operated Radio 

Dept B. 


Ill InabrtMvir, rhOM*: HvhMan J.Wl*-« 
HEW tOlK f, M.V. 


GREYLOCK 

A Dependable Name in 

RADIO TUBES 


GT. Glass & Miniature Types 
All Tubes in Individual Cartons 


6A8GT 

6AT6 

6BA6 

GBEe 

6K7GT 

6Q7GT 

6SA7GT 

6SK7GT 

6Sa7GT 

6V6GT 

6X4 

12A8GT 


I2AT6 

t2BA6 

t2BE6 

I2K7GT 

l2a7GT 

I2SA7 

I2SK7 

I2SQ7 

2SL6GT 

25Z6GT 

35W4 

SOBS 

S0L6 


IRS 

rT4 

tU4 

IS5 

3S4 

3Q4 

3V4 

I2AU6 

I2BF6 

3SBS 

3SL6GT 

3SZ5GT 


39 ' 


each 


SPECIAL OFFER! 


chased in lots of' 100 as¬ 
sorted. at S3S.OO per 100. 


6A7 

6ACS 

6AKS 

6AQS 

6Aa6 

6AJS 

6AU6 

6BH6 

6BJ6 

GC6 

6D6 

6SL7GT 

6G6G 1 , 

6SN7GT J 

t2AU7 L ■ 

25Z5 f 

75 

tl7Z3 1 

IHSGT 

I9T8 

1I7L7 'I 

INSGT 

70L7 

6L6GA y 

32 L7 

84 

53 J 

SPECIAL!! 6H(;6C; . 


49c 

each 

59c 

each 


Stmulutd Uriihiit'inrnt VOl.fMK 
.Ml sizes. ISj" >li:ift. less su’Kvh. tilch 

With S1*ST Mwitih. vwh. 

With liTST .Switch, each.39 


S RO 
CoNTltOi-^. 

$ .24 
34 


$1.14 

1.14 

1.49 

t.3S 
1.19 
. 1.49 


PM SPEAKERS Less Trans. 

t" with .Miiiio V . 

.’"i" will* .\lnioo V M.iKnet. 

i;" wllli .\lnlru V .M.(i.;n«-t. 

3" PM with pi I Mir -iml S-irz. .Mni 

. 

rr\r PM with Muut* V Miiunct . 

WKBSTEIt .\.n Plrkuh. Plastic jirm .... 

SELENIUM RECTIFIERS 

I0f> Ma. 

T'* Ma. 

TERMS: Net C.0.0.. F.O.B. N.Y.C 35c Handling 
Charge on all orders under $S.00. 

Write for Bargain Catalog C*ll 

GREYLOCK ELECTRONIC SUPPLY CO. 

30 Church Street 


.591 

.49 


New York 7. N. Y. 
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near the mouth of the Thames estuary, 
its main industry is to provide seaside 
fun and games for visitors. Londoners 
flock there in thousands. Though it in¬ 
sists on calling itself Southend-on-sea, 
the town is, as a matter of fact, some 
few miles up the river. But the estuary 
is about seven miles wide here, and the 
town dweller gets the impression of a 
vast expanse of water, which is certain¬ 
ly salt. 

Since the estuary has shallows extend¬ 
ing a long way out from the shore even 
at high tide, Southend had to build one 
of the world's longest piers to enable 
the steamboats, which bring so many of 
its visitors, to use it as a port of call. 
That pier is actually over miles in 
lengpth and juts out right into the main 
channel, through which there is a cease¬ 
less passing of ships to and from the 
Port of London. 

Could there be a better place than 
the end of this enormous pier at which 
to set up a school for training future 
radar operators of the mercantile ma¬ 
rine? Radar apparatus situated there 
has its screens as well supplied with 
“breaks" caused by passing ships as 
though it were carried on a vessel 
afloat in mid-channel. 

That is just what has been done in 
the last few weeks. Some of the most 
up-to-date ship radar equipment has 
been set up. The scanner provides a 
lookout extending many miles upstream 
and downstream; the display is exactly 
the same as in shipborne radar. Classes 
of student operators are undergoing in¬ 
tensive training. 

But don't forget that Southend is 
above all things a holiday town, all out 
to entertain its visitors. The opportunity 
of showing them “the wonders of radar" 
was too good to be missed. And it 
hasn't been missed. A repeater PPI tube 
has been installed in a room open to 
all. Do the holidaymakers like it? They 
do indeed! The radar cabin is now one 
of Southend's most popular sideshows. 


New dry cell 

For the best part of 50 years the dry 
cell just stagnated. Until recently we 
operated our flashlights or portable 
radios from cells little more efficient 


European Report 

By Major Ralph W. HalloLus 

Radio-Elbctronics London Correspondent 


than those which were available to our 
grandfathers. The zinc-sal ammoniac- 
manganese dioxide-carbon cell had been 
good enough for them, and for a long 
time it seemed that it would be all that 
we would ever get. Though it has a good 
many things to recommend it, that com¬ 
bination of electrodes, electrolyte, and 
depolarizer is a very long way from 
ideal. The worst of its shortcomings is 
that it has a continually falling e.m.f. 
while under load. True, it recuperates 
to a large extent when given a rest, but 
it never quite regains all that it has 
lost. During a rest the e.m.f. rises, but 
it never reaches the point at which it 
was when the previous discharge be¬ 
gan. 

All this is due to the effects of polari¬ 
zation—and incomplete depolarization. 
Polarization means that positive hydro¬ 
gen ions arriving at the carbon electrode 
to give it its positive charge stay there 
after they have been neutralized by 
grabbing electrons reaching the carbon 
from the outside circuit. In theory the 
manganese-dioxide depolarizer should 
hand out enough oxygen atoms to enable 
the hydrogen molecules to combine with 
them and form water. In practice it 
doesn't. Both short-term and long-term 
polarization occur. During discharge the 
chemical combination is not sufficiently 
rapid to cause all the hydrogen mole- 



TIMPLATI CAP 

ESCAPE VALVE FORMED 
9Y VENT HOLE AND SHEATH 
SHEATH FORMS SEALING GASKET 
POLYVINYL CHLORIDE SHEATH 
PLASTIC SEAL 


DEPOURIZER:MERCURIC OXIDE 
and POWDERED CARBON 

electrolyte: paper soaked in 

CAUSTIC potash SOLUTION 
\PLASTIC BOTTOM WASHER 

Fig. I—Vidor Katium cell has extended life. 


cules to form water. Short-term polari¬ 
zation thus occurs because of the forma¬ 
tion of a film of hydrogen gas round 
the carbon rod. The internal resistance 
goes up, and down goes the e.m.f. 

When the cell is rested, the MnO.. de¬ 
polarizer does further cleaning-up 
work; but it never entirely catches up 
with its job. After every discharge and 
the following rest the film is a little 
denser, the internal resistance a little 
greater, and the e.m.f. a little lower. 

Two noteworthy attacks on basic 
problems of the dry cell have been made 
recently. One resulted in the Ruben-Mal- 
lory cell; a second has just led in Brit¬ 
ain to the Vidor Kalium cell. The Vidor 
cell, whose internal makeup is shown in 
Fig. 1, has many interesting points. The 


zinc can of the original Leclanche dry 
cell is still there to form the negative 
contact. There is, again, a central car¬ 
bon rod. But the electrolyte is caustic 
potash (KOH) and the depolarizer mer¬ 
curic oxide (HgO). The top of the car¬ 
bon rod is pressed hard against the tin¬ 
plate cap of the cell. A boss in the cap 
forms the positive contact. As the 
Kalium cells are made in sizes identical 
with those of the familiar Leclanche 
cells, they can replace them anywhere— 
they have the same diameter, the same 
length, and the same contacts. 

But there's a vast difference in their 
performance. I've just tested out some 
of the new Vidor cells of the 61 x 32.5 
mm size. I was asked by the makers to 
treat 'em rough, so I did. Each cell was 
discharged continuously and with no 
rests through a resistance of 5 ohms. 
As the initial e.m.f. under load is about 
1.25 V, this means a nominal current of 
0.25 amp. Try that test on the best 
Leclanche cell of the same size and see 
what happens. The needle of the volt¬ 
meter moves visibly downward, and be¬ 
fore so very long reaches the cutoff of 
1.0 V. The new cells are perfectly happy 
with this load. They settle down almost 
at once to an e.m.f. of 1.15 v and main¬ 
tain it. My tests showed that the e.m.f. 
was constant within ± 0.025 v for the 
first 25 hours of such continuous heavy 
discharge. Then it fell gradually for a 
further 10% hours until it had reached 
1.0 V. After that it was a landslide; 
within an additional 1% hours it had 
fallen almost to zero. The e.m.f. may 
seem rather low, but I must say I pre¬ 
fer a moderate e.m.f. which stays put to 
a nominally higher one which doesn't. 

The Kalium cell is available right 
down to the 35.5 x 20-mm and 51 x 14- 
mm sizes. The rather complicated series 
of chemical reactions during discharge 
is still a matter of some doubt; but 
don't be surprised at that, for electro¬ 
chemists still wage fiercer battles of 
words over those of the lead-acid sec¬ 
ondary cell. Those of the Kalium cell 
are probably: 

1. Zn + HOH = Zn (OH), + 2 H 
(formation of zinc hydroxide and 
hydrogen) 

2. 2 H + HgO = Hg + HOH 
(removal of hydrogen) 

3. Zn (OH)a + 4 KOH = K.ZnO. + 

2H,0 -h 2KOH. 

(Removal of zinc hydroxide) 

The only snags are that this cell is 
more expensive to produce than the 
Leclanche and relatively is not as effi¬ 
cient under light loads as under heavy 
ones. It needs, in fact, vigorous chem¬ 
ical reactions inside it to be at its best. 

The wor on interference 

I'm sure you'll approve of the auto¬ 
mobile sticker shown in Fig. 2. The 
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30' U.S. ARMY SIGNAL CORPS RADIO 
MASTS 


roMiplrtt- <!i'l fur iIm* i'rM'iliHt of a full Hat tnt* 
or lUKutNl |>lynii>I<l cmisltnvOiHi ii‘|4-si‘i>piiiK 
hilti :i ici fl. ><-rlloiis fni 4Mxy and ti'iinspor- 

l iMlIiy. A iKiriTl si-iii|» for •’Ki-ttinK mil." Suppliwl 

<< 1' nlUiiiiiH, hardWiiTf. shiMplj^iK 

Ui .i)»\ ;iMi Hi.. Sly. Hups ^ 

- L‘AL’^^^■ . per set 


ippliiy rralf. 

$39.50 


MAGNETRONS 


Input Output Radio 

Type Volts Amps Volts Amps Set Price*- 


BD 77KM 

11 

III 

IniKi 

,3*.ii 

no i!ii 

S29.99N 

1 l.imUN 

PE 73 

:is 

19 

lumi 

.3511 

nr 37.1 

2I.16.N 

DM 21 

11 

3.3 

2:{.i 

.11911 

nc 312 

;;.ii.v 

DM 2ICX 


l.il 

22*1 

.096 

nr :!12 

:!.iiN 

DM 25 

12 

2.3 

ll.tH 

.n'lii 

Hr ;9i7 

2 . U( 1 ,N 

DM 28R 

:JS 

5.2.1 

iN 27*. 

.Il7i> 

no 318 

1.75 

DM 33 

28 


Mn 

2.19 

nr 116 

1.1" N 

DM 42 

M 

HI 

*,1*. 
Hiiiii 
2, S 

.1 111 

,nl6 

sou 106 

i;.iiiL..x 

PE 55 

12 

2.*> 

.•.(III 

.4011 

.sri: 21.1 

.1.21!A* 

PE 86 

2.S 

r2.-t 

21ti 

.1160 

Ur 

H.25N 

PE 101 C 

13/2d 

12.(1; 

' 4n6 

XtlH 

9 .\l- 

.i;i.i 

.9211 

1 12 

srlt . 11.1 

BD AR 03 

28 

3.2. 

■| 37*1 

. 119 


4.91 N 

23350 

27 


1 2 s.'* 

.1171 

AP.V-l 

;!.*.i< V 

35 X045B 


1 . 2 "’ 

2.'. 9 

.Oilil 


;:.i9\' 

2A .0515 

12/21 

1/2 

l.nn 

.9.111 


I.’.'I.N* 

BI9 pack 

12 

!i.l 

Mill 

nil 

.Kill 

.M:uk 11 

0.‘J1.N 

N 

•New. 

HAND 

I.N Like .Vew. 

GENERATORS 


GX.rt.l: .Oiiipni : : 

■pn t, no ma, 

S V. 

2.4 aiiRi. 

lens Innd 

crank . .. 






.$7.50 

SELSYNS: 

IM V 

. i3i t.v. 

sl/e 7 




COAX CABLE 

RG 18/0. .>2 (dilii Imp. uinti>tvil.S .51 ft. 

no 2R r. lull! t'i>a\. 12'> I’liiii Imp. ai inoml. .50 ft. 

RG 2> t'. Till itliiii imp. piilsf raldt*. C«»inn:i iiiln. stari 

hip voltapc 17 KV .i .50 ft. 

IlG Iiri/r. 7« olim imp. aiiumvil .$ .50/ft. 


TUBE 

FRQ. RANGE 

PK. PWR. OUT. 

PRICE 

2.131 

2S2II 2si»0 me. 

261 K.W 

$15.00 

2.I21.\ 

9311 919*. ine. 

1M K.W 

25.00 

2.122 

32*17 333:1 me. 

2*11 K.W. 

15.00 

2.1 jt: 

21KI2 31119 iiir. 

271 K.W. 

15.00 

2-127 

2t9l.1 -2992 till'. 

27.1 K.W. 

15.00 

2.132 

■J7sn 2S2II me. 

2>. K.W. 

15.00 

2.I3S 

l*k-'. :;2UI 32*13 me. 

1 K W. 

25.00 

-.1 

Pk. . .:2>17 3::::3 me. 

s.: K.W. 

25.00 

2.111 

PkL', l'3i.i- 9hii me. 

19 K.W. 

25.00 

:!.i::i 

21.000 me. 

:r. K.W, 

55.00 

. 1.1311 



39.50 

71 I.W 



15.00 

:29i;v 

2'<0ii me. 

1000 K.W. 

50.00 

72nrV 



50.00 

72 .-A 



25.00 

7:ih A 



25.00 

KLYSTRONS: 723.\/n $12.50: 

76711 $20.00: 72i» 

•A $15.00 


MAGNETS 

l•■p|■ 2.121 :2'>-.\. 2J22. 2.l2i;. 2.127. 2 .I:eI. 2.1:12. ainl 

:u::i ..K-n-h $8.oo 

1'^*." r..ia>.*. Hi*!. piiU* raii>>. ‘‘i* pulv iliiiin.8.00 

l.Km G.UISS. 1V." Ini. iM>lc laws. Hh" P»lf tliain... 8.00 


TUNABLE 

PKG'D 

“CW* MAGNETRONS 

IJKM' 2671 21111(1 

.Ales. 

(jKiH 2971-321111 .Mes 

(iKuit 2'Uin-3l»2,1 

.Mes. 

(1K62 31111-337.1 .Mes. 

NEW->S45 each 

New—$55 each 


A COMPLETE LI N E—M IC RO W A V E EQUIPMENT IN 
STOCK; lOCM. 3CM. 1.2 CM. SEND FOR MICROWAVE 
FLYER. 


COAX CONNECTORS. 

.$.35 UG 21 U . 


831R ... 


UG 21 U .... 

.$.85 

83ISP ,. 

.$.35 

UG 86/U .... 

.$-95 

831AP . 

.$.35 

UG 254 U .... 

.$.75 

83IHP . 

.$.15 

UG 255 U ... 

.$.85 

Homedell 

male in lyne ■'N* 




QBG-1. ECHO RANGING DRIVER-RECEIVER 
CVniipIrte utplrruaivr mhiikI sIkiihI Iraiisiiilsslmi ami rt-oi'P- 
tion tliilt wlih raiiKe nf 2iin r<> i>ni» yds. ami fri‘<|. niiiye 
<>r HI ii» 27 ki-. NfW. i-ithiplrU' wlih OO 

1n»x III rlmsi. h-s>» ptojvrHir . ^O^.V/V 



BAND PASS FILTER 

if70473. Sharp band pass 
pcukvd at 700 cps. Hisrh-t<i-> 
hijfh impedance. Can be 
pliiRTSTed into ‘phnne output of 
receiver for jr o o d results. 
Cuts out QRM. New. with 
circuit diasrram .$2.25 


INSTRUCTION MANUALS 


nr 312. nr 342 ... 

.$1.25 

sru 281 . 

.$1.25 

ZA K*116. 

. .75 

Maik II . 

. ,75 

sru . 51*8 . 

. 1.00 

SX-32 . 

. .75 

VIBRATORS 


TU 1216. 12 vdc. .1 pin $1.20 

0.\K V-6R7r.. 24-32 


vdc. 7 Hill . 

. I.IO 

Mai. T.Vlie 11.1311'. 


12 vdc. r> Hill . 

. 1.25 


Mai. Type G>I2!»-C. 

12 Vile, i pin . 1.15 ( 


Hadlaart VR2. « v. 1>C. 

li-piti Hpei-lal . 1.40 

Mfis. (imintilh>.i In all types 
avullahlt*. 


XMTR TUNING UNITS 

KriHii lh‘ :i:5; Tl’-y i7.7-10 
tiici; rr Hi (1o 12.5 iiu-i: 
Tf 22 CE’.fl iirdi ki ): Ti -2(1 
(2mi-:.mi kt», KaHi ...$2.25 
F»r lie Hill; Tr 17 (2 2.5 
mcl; Tr 4S r2,.'i-:i im i; 
TV 53 (8-12 nu i. F;;iHi 1.75 
r<*r Ht 22ri.\.V: TC 17 i2 3 
inrl: TC 18 (3-1.5 me). 

I £ach . 1.95 


VFO KIT—80 METERS 

ARC-5. Xmlr M.O. parts and rinulf f<»r iliat new VF'O- 
rxeiter. Kii i-miMsts nf ilie fi>lhn\iiml l-siiii20 .tl.U. eoil: 
!sr.5«32 tuiiiipt mnileiiMT; l-zlPiui paddiiic cap. 
1-3TAUC-5 Xmlr. sdu-aiatle. I'miiplele kit .$2.75 

HEADSETS 

Itynunile niiko ami heiidiiei lianldnaiion. .\ IiIkIi miullty. 
ettieiciil ui:ll, used In If IP t.iiik Xllllr^. .Mike and phniii's 

i-nmplete. lew ...$2.75 

It-15 headsets: snitii idiitis imneilaiire. itildii-r i-nslmais. 

Conics with 8' eord am! plu« I’L ."i.'i. .New .$2.95 

lle.nl and l‘hest Set IIS lit. I'ailmn nilke iiiaKnelic phiHies. 
New. mmplete with phiK 1M.-5S .$4.50 

MICROPHONE ELEMENTS 

t'arhon tialismUter ch-iiieiit for T.'ill .1. TSIl-l*. T.^13-K. 

TSI.5 A .75 ea. 

Klemcnl H>r inleiophoiie T-2-1. 30 olim resistatiee.. .95 e». 


CROSS POINTER INDICATOR 

Dual 0-200 mioroamp. movement in 
3" case. Each movement broiurht out 
to 6-term, receptacle iit rear. Or iff i- 
nally use'd in ILS edui|>> AH 
ment. New .*p5.UU 




BIRTCHEH TUBE CLAMPS 

926-A 926-BS 

926-A2 926-B33 

926.B 926-C 

926-BI 

All sizes . $.14 Each 


SPECIALS 

Sld.KNMC.M Itm TIKIKUS. Input; ll5 vac. ltd cy. Out: 
1211 'lie. I.'PI .iititis. Kiill Wave. K. T. A: U. -Hllll $9.95 
IMIWKII SWITI’ll. 1 pos. lilt amps. liOU i;ie. Atnm- 

IkVIl .W‘25 

UtiT.MtV SP.\UK t!.\r. 2-1 \de iniitoi. 1 si>aik yaii elee- 

timles. p o .\iiitr nr IPSI-TG .$5.50 

nd'K TAl’K. p.ipcr 11/HI wide. 8“ diant. mils -$.50 

r.\HLK HLY. 45 pr. 102' L. TeleplHUU* type W'K 

rlHiIiiii.'IU .$20.00 per Icnpill 

SON.VU Stil'.N'H HKTKr'l'Olt; rndciualer ileleemi with 
7 tiiieiKphune iiidts cilcascil hi ruhix^r ■healh. .Mmlel 

JH .SI 2.50 

MN.'.21I .\7.1itiutlv control hox for ahciaft radio 0 * 11 - 

p,i>.s ..$1 -25 

.\lll‘-3 .Mrliiniie raillo scries replacemcui relays.. Types 

r..'.52ii. .55251. 5:.3I2. 55528. .’■i5531. ."i.V.S.'i .$.60 e.i. 

IT SK lltiLllKU. GK typo KL-1 .$1.00 

.\mi:i:typic uKruiiniNf; kil.m. 5 n n, ieii«iiis imii- 

ridiialiy hi*.\ed ...$1.00 per leiiKth 

MlHH LATHkN THA.NS. A UC ^iHiiH. plish pull 807 » 
to IMatfb and screens of 2 8U7'8 111 paiallcl .$1.65 


GREAT TUBE VALUES 


» .45 
4.S5 
.5* 
.40 

.ec 

.69 
.Gt 
t 2S.OO 
IS.OC 

is.00 

15.00 
2S.OO 
IS .00 
3S.OO 
25.00 
25.00 
35.00 
711 .69 

.65 
3.29 
.60 
.TO 
.T9 
S 13.50 
L 1.50 
2 . 2 s 

2.95 
1.20 
3.50 

.T9 

1.20 

4.95 
3.T5 
3.50 


.'i.trm 

nAC? 

UAK5 

r.t'4 

(UI 

r>.m 

UK 7 

ni.noA 

rtsr7 

ftSI.7 

ova 


.95 

.56 

2.00 


‘r-i 


14. 


lOY 
12A6 

laKHV 
I2SF’7 
I 2.s»7 
I .'>11 I 

2X07 
atl (Spec.) 
a.'it.ti 
:f .5 

•I.'i iSrie«".> 
.'lot .a 
;in 4 4 
a.-i .5t 
21 t 

227 A 3 

22.'’> S 

2.'iUR T 

2«H-A 20 

a.-..';.A 19 

4I7A 22 

5.10 90 


1.00 

1.00 

.72 

.60 

.35 

.95 

.65 


.551 
.%.*t2 
559 
502 
fit 5 
Tua-A 
7U4.A 
7 (1.5-A 
+7(17-11 
7 I 4AY 
715-11 
720IIV 
7 20CV 
72I-A 
7 2:1-A 
7 2411 
724-0 
7 2.5-A 
72«'A 
HOO 
KOI. A 
804 
815 
830 
8.37 
843 
800 
861 
874 
870 
100.5 

101:1 

1619 
102 4 
I02P 


45.00 

3.95 
4.00 

90.00 

.89 

7.00 

.75 

2.85 

20-00 

15.00 

12.00 

50.00 

50.00 

3.60 

12.50 

1.75 

2.50 

25.00 

15.00 

2.25 

1.10 

9.95 
2.50 
1.15 

1.95 
.59 

15.00 

40.00 

1.95 

4.95 
.35 
.95 
.21 
.85 


S.OO 

3.95 
.65 
.47 
.47 

1.95 
.79 


I not 

KOI 2 
9002 
0004 
0006 
C'KQ 7 -* 

EK r>o 
E-1 148 
F.I27 20.00 

EC 2.-SKA 

165.00 
FC 271 40.00 
r.l, .302 75-00 
(11.023 75.00 
GK097 75.00 
Ml. I no 60.00 

qK .3P 4 5.00 

QK on 45.00 
QK 61 55.00 

QK 02 55.00 

•RCA 932.65 
N-R nt i.OO 
vn 130 1.2 5 

VR 13.3 1.25 

VR 137 1.25 

Vlll.-iO^O .95 
Vir 120 1.00 

VI' 134 1.00 

WL .'■>32 4.75 

WN 1.10 3.00 
WT 260 5.00 

+ u'i!h eavily 
Cavity imlv 

5.00 



VOLTAGE REGULATORS 


Mfir. lUythcon: -Vavy CltP-.’lOl 107; _Prl: 92.138 v. I.'i 

aiiipi«. .‘m In 03 cy. 1 phase. Sii-; ll."i \. 7.1-% .imm». .82 

KVa. ini I’K, I'nntaln'; Hie fnllnwhiK enmpiiiienls: IteKU- 
lator Tiau.'fniriier; Itaviheon I'X P',|:.. Pri: ‘,12-138 v, 
IIP cy. 1 I’lf. See: 2(10/nSn v. .■•.2i» aMl|•^. tOim v 

riiiH test. 

Filter Kcai-Uiri .1-V> hy. aiups. lOOll v test. Uaythenn 

r .x ir>17. 

Tiaiisform-r; Pr(: 18'5 v. 5 ainris: i<er: lir. v. 7.2 amps. 
Kill he unit i.< eni li>i.td ht tricy iiieMl l■allhll‘l wllii ninunt 
hot facllliles. Size: I2*’>2irx2ir. Nel wl, :n>pii>x. 2.".n Ihs. 
.New. as !.lumii ...$09.50 


KS 9668 Plate Tiiiilsfiirnier; I’rl. Il7 v. 60 ey lappotl to 
jrive 27,"lO 2-170,2240 t>n M‘c<>iii|«ry- at 7.">0 mil. no CT. 

7000 volts iiiMilaUon .$34.50 

VOLTAGE 8EC. ‘ TnnistnC* Ainerinm T.v|>e •RJf 2 Kva 
Itipin: P0,130 v .lO/Qn ry. output Il.1v . .540.00 

ITE Circuit Breaker, l 1.1 amps. OOnv .$15.00 

step down TMANSFOBMER: IVI: 44i> 220 I lO vi>ll-. a.r. 
60 ryeles. 3 KVA. Sit. Ill v. 2.100 volt liij-ulatlon. 

Size 1 2" X 12** X 7" .$40.00 

FIL XFMB: pn: I 11v. (U> ry. See: 4v. 16 amp. 2..1v. 

1.71 am|i. 1 kv. liiBtilation . . .$2.50 

H. V. F|L. XFM8: Pii: 11.1v. 6(1 ey. See: 2.1v. lOO v.a.. 

,3 kv. ln>. Anii’ro-aii. $7.50 

FIL. TRANS. UX-6899. Pii: 111 V 60 rv. See: Tu.i IV. 

.1..1 .\inp W<1>rs. 2UKV Te^^ .$24.50 

PLATE TRANSFORMER: Pri: 111 230 V.si.r.. ..'I-OH ry. 
.Ker: 21.000 v. lilO ma.$120.00 

OIL CONDENSERS 

.1 mfd. 10 KVnc dKPVR rl4FIOI . $15-00 

I. 1 mfil. 1000 vile .$3.25 

I..1 mf.l. OOim vdr Air..v..x.$12.50 

.21 infil. 20.01111 vUe .$17.50 

10 mfd. lOOil Vl»f . .5 1.79 

3x10 nifd. della riMinerie*! *.yni-lirn-eu|ineiti>r. 90 v 

60 ryriea. fJE ..$ 4.95 

I lUfil. 600(1 Vde. OKI'VU 21E1IMM;2 .$ 3.85 


POWER CHOKES 


Swlii«. CPitke: I..1 
.03 hy. 2 amp. . 
8.1 hy. 121 mu. , 
21 hy. 6.1 ma. . . 
6 hy. 110 ma. . 
Dual 7 hv, 71 inu. 

hy. 60 Ilia. . . 
Pual 2 hy. loo iiii 
.116 hy. .11 amp. 
.01 hy. 2..1 amp. 


!'► .8 hy; 

.51.45 

. .51.50 
$ 1.10 
.51.50 
I I 

. $1.65 
. .5 .75 
..$4.50 
. .51.50 


.2 In I amp .$10.95 

..'(1 hy. ..3.1 amp. . - ,57.50 
Dual 2 .1 hy. Kill ma. $1.25 
.1 hy. 12 ami». 46 

ohms .$16.00 

liual .1 hy, 380 ma. $ .95 
.1 hy. 40 ma. 312 

<»hii\8 .S .65 

2 hy. 200 ma.$ .75 

Uual 120 hy. 17 ma. S 2.45 



11.5 KVA TRANSTATS 
(AMERTRAN) 
Input: 0-115 v» 50-60 
cycle. Maximum output: 
115 V, 100 amp. AH 
units are new. jziiar- 
anteed . . . .$75.00 Each 


400 CYCLE TRANSFORMERS 

4109: I'ri: 111 v, 400 ry. Sec: 6.3 v. 2,7 amp; 

6.3 V. .06 amp: 6..3 v. 21 amp. .52.95 

32-332: Pri: HI v. 400-2400 rv. Ser: 400 vet. 

.'l.lnia: 6.4 v. 2.1 am|>; 6.1 v. .11 ami. $2.25 

;i12-7179: Pel: 111 v. 10O-2IOO rv. Ser: 6.1 v. 

12 limit rt. 2.10 v. 10O ma: 1 v. 2 amp.$3.50 

rPlnlP: Pri: 111 80 v. 4011-2600 rv. Sec: 6.10 vrl. 

10 inn; 6.3 vrl. 2 amp: 1 vrl. 2 amp. .$2.15 

:»52-70‘ni: Pri: 111/80 v. 400-2400 rv. .Ser: 2..1 v, 

I. 71 amin 3KV Ins: .1v. :} amp: 6..1 v, 6..1 am|>; 

6.1 V. 1.2 amp.$3.95 

KS 9607; Pri: 115 v. 100-2400 rv, .scr: 734 Vt'T. 

177 mil, 1710 vrl, 177 me.$5-95 

n-166333: Pri: 11.1 v. 400.2400 ey. See: 6.3v. 

0.9 amp, 7.7 v. 0.365 amp. $2.79 

(;K r7471957; Pri: 1OO 1 IO ' 12o 1 30 v. tOit-24oo 

ey. S«'r: 2..1 v. 20 amp. IIV Ins.$4.8$ 

l>-l'6n211; Pri; 11.1 v. 400 ry. See: 6.3 v, 12 amp: 

• 1.3 V, 2 amp; 6.3 v, I aini>. P O AN .\PO-.1 . . .55.8$ 
KS 9681: ITI: 111 v. 400-2IOO ry. Ser: 6.4 vrt. 

7.1 amp: 6.1 v. 3.8 arnp; 6.4 v. 2.1 limit.$4.35 

PL.\TK XKMR: Pri: 111 v. 400 ev. .Ser: 9«oO v ttr 

86(tO V ^ .32 ma dr.$12.50 

S 12033, Plaie Xfmr: Pri: 111 v. 800 ry. See: 41.10 

vrt. 2.10 ma.$7.50 

KS 9-14.1. I»wr Xfinr. Pri: 111 v. 400-2400 rv. 

.Ser; .192 vrl. 120 ma, 6.:iv. 8 amp: 1 v. 2 amp$3.$0 
PI ATE XFMR, Pri: 111 v, 400-2 100 rv. See: 

-l.'ioo v. 6 ma.$6.50 

r7143. Pri: 111 v. 400 «'.V. -Syr: 6.3 v. 7 amp. 

8.3 V. 8.8 amp: 6.3 v. 1.3 amp .$2.$0 

Fit. .\F-M1l: Pri: 111 v. 400 cy. Sec: 6..‘1 v. 9 iimi»; 

6.3 vrt. .61 amp; 2.1 v. 3.1 amp: 2.1 v. .3.1 am|i $3.25 
KS 1HM4. Pri: I 1.1 v. 4oO ry, St-r; .1.000 v. 2t»0 ma: 

1 v. 10 amit. size: 7" x lO" x 6".$15.00 

PLATE .\+'MU: Pn: 111 v. 400 cy. See: 11.10.0. 

II. 10 V. to mil. O.K. 680631 .$1.75 

inverters 

PE 206.A. Input: 28 VDC 38 amrt. Out not: 80 vnlln 
@ .1110 volt-amps. 800 ryrlfs. I>eland. New. eitmplele 
wllh enrloseit relay. Alter. liistrUrlioii Imok .. $12.50 

1»E. 2 18: tnpiit: 21-28 Vi>c 92 iitiipa. lHit|ti;t; 11.1 
vnit i A turn Vit|i-amp«». 380-.100 ryrles. Pttur nliysieal 
but irnod runnlne coniUtiou ..$25.00 


BEAM MECHANISM 

The m«»«t iHiwerfiil. eoniparl aa- 
aemitly tifTenii on sori>Ui» for 
lieain rot-'ilion. 90:1 Kcar ratio 
lomeil hy 24 vile motor that 
will run on 12 vae, Itieyrle type 
sproeket for ea*.y rmiplmir to 
any shaft. Oi/ 4 “I.x 6 • U-W x 4''H 
with mount hor faellity. New. 
tniarniiterd, complete with Ito 
vac In 12 V"’ step down imns- 
former .$16.50 



131-C. 
Liberty St. 
New York 7, N.Y. 


All merchandise guaranteed. Mall orders promp 
Send Money Order or Check. S 


tly filled. All prices. F.O.B. New York City, 
hipping charges sent C.O.D. 


COMMUNICATIONS EQUIPMENT CO. 


PHONE 

DIGBY 

9-4124 


NOVEM BER. 1948 
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Instrument Voltage Supply 

A cheap and simple power supply that provides up 


to 50 ma at exactly 90 volts for instrument use , 


By R. L. PARMENTER 


V ERY frequently resistois that 
are in the order of niejrohiiis 
have to be checked. Usually an 
external battery is used with a 
limiting resistor to extend the resistance 
range of the average ohm meter. .A B- 
battery will last a long time and its cost 
is not too great, but there are advan- 


SW 75/lW IOOMA _ 16H/S0MA 



0B3/VR90 


Fig. I—A regulator tube fixes the voltage. 


tages in having a small power .supply 
available for the purpose. 

This small regulated supply provides 
90 volts at 50 nia. There is no warm-up 
period; the potential is there as soon as 
the line switch is snapped. Such a power 
supply can also be used as a B-supply 
for servicing battery receivers up to its 
limit of 50 ma. This limit might be 
extended somewhat by using a heavier- 
duty choke. The cost of the unit is nom¬ 
inal, about twice the price of B-hat- 
teries. hut it will last indefinitely. With 
the 0B3, VR90, a regulated potential of 
90 volts is obtained. Since this is a mul¬ 
tiple of the batteries commonly used in 
ohmmeters, the resistance readings of 
the instrument can generally he multi¬ 
plied by the proper factor without need 
of recalibration. In other words, if a 
4.5-volt battery is normally used in the 
ohmnieter circuit the multiplier would he 
20, since 90 divided by 4.5 equals 20. 

The circuit diagram is shown in Fig. 
1. The 1,000-ohm. 10-watt adjustable 
resistor is for setting the current flow 
through the regulator tube to the proper 
value. This may he done very easily by 
inserting a 0-50-ma meter between the 
resistor and the tube. Adjust the slider 
until the current flowing through the 
lube is about 20 ma. This will provide 
good regulation even when the line volt¬ 
age varies over a considerable range. 
The *4-watt neon bulb is used as a pilot 
lamp. Observe the polarity of the recti¬ 
fier unit when wiring. 


The cabinet was constructed of 
masonite and wood. 

The unit described was built to be 
used with the volt-ohm-mi 11 iam meter 
shown in the photo, which calls for a 
90-volt external battery for the ohms 
X 1,000 range and provides readings up 
to 10 megohms. With any similar meter, 
where jacks are provided for connecting 
an external battery, the 90-volt supply 
can be connected to these jacks and no 
further equipment is needed. 

When the meter has no piovision for 
conneetion of an external battery, a cur¬ 
rent-limiting resistor and a zero adjust¬ 
er must be added. A separate box can 
Ih‘ used for these, or they can be built 
right into the power-supply case. 

To fin<l the values fo!‘ these resistors, 
the builder must know the basic full- 



scale range of the meter movement. This 
can usually be judged fi*om the voltage 
ratings: a 1.000-ohiii-per-volt multi¬ 
meter has a 1-ma movement; a 10.000- 
ohm-per-V(»lt unit has a 100-pa move¬ 
ment; and so on. 



8 

Fig. 2—Circuit of hlgh-resisfance ohmmeter. 

The circuit is shown in Fig. 2. K1 plus 
K2 e<iuals the total serie.s resistance 
which, when the te.st prods are shorted, 
will give a full-scale meter reading. If 
the meter has a 1-ma movement, 


E 90 

- = - = 90,000 ohms 


Suitable values would then be around 
80,000 ohms for R1 and 20,000 ohms for 
R2 (to give it a little extra adjustment 
range). 

To measure a resistor, connect the 
circuit of Fig. 2 to the multimeter 
through the milliampere jacks on the 
panel. Short the test terminals A and 
B, and a<Ijust R2 for full-scale rea<ling. 
Now insert the unknown resistor be¬ 
tween the test terminals and read the 
value from the ohms scale, multiplying 
by the proper factor. 

The circuit of P^ig. 2 can be used with 
any milliammeter, even one not cali- 
lirated in ohms. Having found the total 
series lesistance necessary for full-scale 
meter reading (Rl plus R2), use the 
following formula to find the value of 
an unknown resistor: 

90 

Rx =-(Rl + R2), 

Im 

where Rx is the unknown resistor and 
Im is the milliummeter reading (in am¬ 
peres) with the unknown in the circuit. 

For instance, if the meter is a 0-1-ma 
unit. Rl plus K2 will equal 90,000. If 
the meter reading is 0.5 ma (.0005 amp), 
the formula will read: 

90 

Rx =-- — 90,000 =r 90.000 ohms. 

.0005 

An easier ani)roach is to calibrate the 
meter with a number of known resis¬ 
tors. and paste a chart or table on some 
convenient part of the instrument. 

When taking rea<lings, beware of 
shock. Even 90 volts can be uncomfort¬ 
able. 



R = 


I 


.001 


The panel shelf makes construction easier. 

RADIO.ELECTRONICS for 
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ELECTROiNEWS 


3 Great 
Mail Centers 
To Speed Orders 


29 Years of Service—500,000 Satisfied Customers 


NEW L.C. CATALOG ELECTRIFIES RADIO MEN 


^ 

THE BARGAIN COUNTER 

^ ^ ^ 

Here’s your chance to pick up some of 
the latest developments at bijr money 
sa vinirs. Everyone a bona-fide “buy”: 


UNBELIEVABLE 
VALUE IN A 
10" SPEAKER 

Grab up a couple at this 
amazingly low price. 
They're top qualilv 10" 
•M .speakers. 4.8 oz. Alnicq V magnet. Voice 
nil impedance ;t.2 ohms. Up to a booming 8 
vatt capacity. Ideal extra speaker 
nr radios, public address, etc. 

<o. 99N7iH9R. tj , 

Lot.s of 3.. .$3.25ea.—Lots of 6.. .$3.10 ea. 


MICROGROOVE PICK-UP 
FOR NEW LP RECOROS 



For the new long-playing records, crystal 
phono pickup for reprc^uction of lateral cut 
lung playing microgmove records at SS'/j 
rpm. excellent frequency response for voice 
and music. Output voltage approx. . 

1 volt. Extremely low tracking S/I JJ 
force. No. 99N3577R. Wt. 12 oz.... ^ 


THIS IS IT! NEW VM 

DUO SPEED CHANGER! 



FOR NEW SSVa AND 
STANDARD 78 RPM RECORDS 


Four hours' continuous entertainment with 
a stack of 33'/j rpm. records; one hour^con- 
tinuous play at 78 rpm. (Takes both 12" and 
nr records, intermixed.) Universal dual 
speed motor.v Quick, quiet-changing cycle, 
takes less than 4 seconds. Automatic shut¬ 
off, single tone arm returns to rest and 
rnechaniam shuts off after last record. Pre¬ 
cision testing insures perfect performance 
—no adjustments. Dual needle reversible 
cartridge; single speed control. Mounting 
space; 13,".' wide; 12Vi' 

7'»‘high. 

No. .34N225«4R. ala# 


.Vo. .34N225G3R—same as above, mounted 
in handsome walnut and maple base, $34.98 



MADE TO SELL FOR t149Si> 
NOW AN AMAZING 

A • a V rra 


SUPER! AC 

7 BAND RECEIVER 

Covers: 549-1725 kc and 1.8-5.8; 5.8-15.5; 
17.1-22.2; 14.5-17.1; 11.17-12.2; 9.28-9.8 me. 
8* I*M dynamic speaker delivers an undis¬ 
torted 4.5 watt output. 3 gang condenser. 
KP' stage. Supersensitive. llU-220 V. AC. 
Guaranteed foreign reception. Beautifully 
finished cabinet. All heavy duty components. 
Quantity limited so rush your 

order. 13 ’»x26V:ex 1 1 35 lbs. SB%Q95 

No. 1N811R. alii 



idea of tiK year 

PORTABLE 
BICYCLE 
RADIO 

ery operated. 
Can be easily 
mounted or car¬ 
ried as a personal. 
Suppliedcomplete 
with all bicycle 
mounting hardware and telescopic antenna 
which plugs into radio. Slide rule dial. Ver¬ 
nier tuning. Full size Alnico *^5 speaker. 
Operates on Inexpensive flashlight cells and 
standard 67 volt "B" battery. Attached 
handle. Lightweight. Case beautifully fin¬ 
ished. Anti-theft feature. 7V4x4Vix3V4*, 


Weight: 3 lbs.,3 oz. No. 1 N42oR 
Battery kit, $1.84. 


$1995 



ONE THIRD 
LESS THAN 
YOU’D 
ORDINARILY 
PAY FOR 
THIS BIG 15" 

CO-AX HI-FI SPEAKER 


Ideal for quality FM-AM receivers. 15* dual 
speaker system with built-in frequency net¬ 
work. Tweeter and woofer reproduce entire 
audible range with magnificent realism. 
With built-in load resistor. 8 
ohm input impedance. 

No. 99NT014R—24 lbs. 



SPECIAL BULLETINS 

Don’t niijfZ {tettiny cojries of our fwo new 
Free buUetinH. One on TV, the other a 
Chrifiimas Gift Catalog. Both will save 
you money! The Xmas book's a real 
eye-opener full of unusual ideas and 
grand values. Send the coupon. 


Economy-minded hams, set builders,service men overwhelmed 
by giant new book! “Never saw anything like it!”.. .“As 
good as money in the bank!"—typical comments. 


Law Upholds Landlord on 
TV Antennae 

Under the law, landlords appear to be 
within their rights in refusing permission 
for erection of antennae by apartment ten¬ 
ants. They may ban aerials entirely, or give 
permission to some residents and bar others, 
w'ithout being held answerable to those who 
are denied this favor. Courts have held that 
the rental of an apartment does not give the 
lessee any proprietary right to attach any 
equipment to a roof or the other exterior 
parts of a building. 

The property owner also is held to be within 
his rights in removing an aerial which has 
been set up without his permission, pro¬ 
vided he takes the precaution of returning 
the equipment intact to the tenant in his 
building. 


IDEAL, USEFUL GIFT 



NEW 33V3 RPM PLAYER 


Get several for the top names on 
your Xmas list. Sure to make a hit; 
everyone wants it; practically no 
one has it yet. 33!/j rpm. motor (llO 
volts, 69 cycle) for sensational long* 
playing records. Webster micro- 
groove pick-up,with life-long needle. 
Portable cabinet covered with simu¬ 
lated leather, handsomely lined. 
Plays 12* record w-ith cover dosed. 
R.C.A. phono jack with 
5' cord, to plug into radio. 

No. 34N22677R. 


Listen—how would you feel if you opened 
your mail box this A.M. and found an envel¬ 
ope stuffed with crisp new fives and tent? 
That’s how veteran bargain hunters react 
when they open their copies of the giant 
new Lafayette-C^ncord 1949 Catalog, now 
in the mails! 

IT’S THE NEXT BEST THING 
TO A BANKBOOK 

180 pages solidly crammed with sensational 
"buys," made possible by the purchasing 
power of the largest radio sup ply organiza¬ 
tion in the world—plus ever^hing in fa¬ 
mous brands! There’s hardly a page with¬ 
out some real "find” in TV, Hi-Fi, Ham, 
AH A FH Radios, P.A., Test Equipment, 
Parts, Tools, etc. 



EVERY DAY YOO LET GO BY WITH¬ 
OUT THIS CATALOG IS COSTING 
YOU HARD CASH! 


OVERSEAS CUSTOMERS 
CLIENTES DE ULTRAMAR 

Send your communications 
Attention Export Division 



RUSH THIS COUPON AT ONCE 
FOR YOUR FREE CATALOG 


SNOf W PfWSON 
AT ANY ONE OF 
OVN OUTIETS: 


Lafayette-Concord Dept. JK-8 
901 W. Jackson BJvd., Chicago 7 
100 Sixth Avenue, New York 13 


265 Peachtree St.. Atlanta 3 


MAIL NOW^ 


■ HKW rOIVK 

g 100 Sixth Avsnu* 

_ 542 E. Fofdham Pd.. 

■ Bfonx 

■ CMfCACO 

• 901 W. Jackson Blvd. 

■ 229 W. Madison St. 

* ATLAHTA 


Q Please rush Free catalog No. -89 
Q Send Free Xmas Gift Oulog 

□ ! enclose 1 —__ Please AH .atwhed orden 

Shipping charges extra. 


lAFAYEnE-COHCORD 

fhe world's largest radfo supply organ/zotion 


265 Paachtraa St. 

MS TOM 

110 Faderal St. 

NffWAJIK 

24 Central Ave. 


NAME.—. 
ADDRESS. 
CITY. 


.ZONE....state--— 


NOVEMBER, 1948 
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Xew I cvices 


TUBE PIN 
STRAIGHTENER 

Hytron Radio & Electronics Corp. 

Salem, Mass. 

This miniature-tube pin straiqhtener 
takes care of nine-pin tubes and is a 
companion device to this company's 
Seven-pin straiqhtener. Miniature-tube 
pins are actually thin wire extensions 
of the tube elements and ere easily mis* 
atianed, sometimes making the tube 
useless. The straiqhtener can be screwed 
to the bench. Each tube is inserted in it 
before being plugged into its socket. 



BICYCLE RADIO 

Trin Radio Co. 

Brooklyn, N. Y. 

Attachment devices are offered for 
cyclists who like to listen to a radio en 
route. The devices are clamped to the 
handle bars and will hold battery re¬ 
ceivers of any height and measuring up 
to inches in length and 6 inches in 
width. The brackets absorb shocks, pre* 
venting damage to the set. 



OSCILLOSYNCHRO- 

SCOPE 

Browning Laboratories, Inc. 

Winchester, Mass. 

Model OL-158 OscilloSynchroScope is 
a new laboratory instrument for ob¬ 
servation of transient and recurrent 
phenomerwa involving wide ranges of 
frequencies. A 5*inch cathode-ray tube 
with 4,000 volts accelerating potential 
provides excellent intensity and defini¬ 
tion of images. 



Other features include a vertical am¬ 
plifier band width of 6 nc, recurrent 
sweeps of from 5 to 500.000 per second, 
and driven sweep rates of 0.25 micro¬ 
second per inch to 200 microseconds 
per inch. An internal tr gq^'r generator 
n also provided, as well os a variable 
delay circuit which may be used to pro¬ 
vide delayed ^riggers r a delayed 
Sweep either internally c* externally 
triggered. A calibration device pro¬ 
vides measurement of dr Section sensi¬ 
tivity through the amplifi'-r. 

The vertical amplifier, ^hich 1$ linear 
without positive slope from 10 cycles to 
6 me. has a transient resp>rse such that 
a lOO-kc square wave whicn rises or falls 
at the rate of 500 volts pe'’ microsecond 
is faithfully reproduced. 

ISOLATION 

TRANSFORMER 

Radio Corporation of America 
Camden. N. J. 

The Isotap variable-voltsge isolation 
transformer is designed for the service¬ 


man, but it can also be used In homes 
where line voltage is too low or too 
high for proper radio or television 
chassis operation. 

A tap Switch may be set for the avail¬ 
able line voltage. Three a.c. output 
receptacles are provided: LOW, ME¬ 



DIUM, and HIGH. These provide 105, 
117, and 130 volts, respectively. The 
serviceman can use the low voltage to 
test oscillator stability and the high 
voltage to "pop" components which 
are ready to fail. In all cases, the unit 
adds to working safety when repairing 
a.c.-d.c. equipment. 

DISC RECORDER 

Risco Electronics 
New York, N. Y. 

Records may be made at either 78 or 
33 1/3 r.p.m. with this portable unit. 
A swinginq-arm-type cutting mechan¬ 
ism is used. The recorder includes 
a recording and playback amplifier, a 
crystal microphone, and a 6-inch 
Speaker. 



TV-FM ALIGNER 

Phllco Corporation 
Philadelphia, Pa. 

Model 7008 precision visual-alignment 
generator for television and FM con¬ 
tains in one instrument oil the gene¬ 
rators and indic-ators necessary to ad¬ 
just FM and TV receivers. The basic unit 
IS a 4-120-mc FM generator with sweep 
adjustable up to 15 me. An AM gen¬ 
erator tunable from 3.2 to 250 me can 
be used by itself or as a marker for 
the FM and* TV alignments. A crystal 
calibrator provides check points every 
5 me to rrvaintain the reset accuracy of 
the generators. The AM oscillator can 
be modulated by the internal 400-Cvcle 
a.f. generator to produce a modulated 
test signal. 

Above the generators on the same 
panel is a 3-inch cathode-ray tube with 
its controls. This oscilloscope unit is 
operated from the same power supply 
as the generators. Sensitivity of the 
'scope circuit is better than 25 mv per 
Inch (vertical). Ph-asinq and blanking 
controls are included on the same 
metal panel. 



Output is controlled by a shielded 
attenuator. To compensate for the loss 
In gain usually present at the higher 
frequencies, output of all generators in¬ 
creases about five times at the high 
frequencies over that at the low end of 


the range, giving fairly constant output 
at all frequencies. 

SQUARE HOLE CHASSIS 
PUNCH 

Pioneer Broach Co. 

Los Angeles, Calif. 

This chassis punch operates on the 
same principle as the familiar tube- 
socket punches made by Greenlee and 
others. A hole Is drilled in the metal 
to accommodate the cap screw. The die 
and the punch are placed on opposite 
sides of the metal and screwing down 
the bolt makes the punch go through 
the metal, cutting out a clean square 
hole to accommodate t'-ansformerS or 
other rectangular components. 

Any shape of hole having square cor¬ 
ners may be cut out with the new 
punch. It is offered at present in two 
sizes, % and inch. 


TV ALIGNMENT 
MARKER 

Vision Research Laboratories 
Richmond Hill, N. Y. 

Model TM-lOO Is an absorption trap 
which can be used with any visual-align¬ 



ment generator as -a marker. Insread of 
the usual pip on the 'scope screen, a 
small dip appears on the curve. The 
unit uses no power and is hand-cali¬ 
brated. Frequency range is from 9.5 to 
28 me. 




TWO-SPEED PHONO 
TABLE 

Alliance Mfg. Co. 

Alliance, Ohio 

The new two-speed turntable Is de¬ 
signed for playing Columbia Micro¬ 
groove records as well as ordinary 
phonograph discs. A dual version of 
this manufacturer's Model 80 table, the 
unit uses two motors, one for each 
speed, a single lever controlling both 
speeds. It has a center off position, in 
which both motor shafts are disen¬ 
gaged from the idlers to prevent flats 
from developing on the idlers and 
causing wows. 

MULTITESTER 

Triplett Electrical Instrument Co. 

Biuffton, Ohio 

Model 630 volt-ohm-milliammeter has 
six d.c. voltage ranges at 20.000 ohms 
per volt and six a.c. ranges at 5,000 
ohms per volt. Top voltage on each is 
6,000. Five d.c. ranges are included, the 
lowest 60 pa fuN scale and the highest 
12 -amperes. Resistance up to 100 meg¬ 
ohms and —30 to +30 decibels may be 
measured. 


AUDIO OSCILLATOR 

General Electric Co. 

Syracuse, N. Y. 

The YGA-4 audio test generator Is 
intended primarily for the serviceman. 
The entire range from 25 to 16.000 cycles 
is covered in one band. Output has low 
distortion and is constant at any set¬ 
ting of the volume control within :tl db 
over the band. 



DUAL CLIP 

Mueller Electric Co. 

Cleveland, Ohio 

The new No. 22 Twin-Clip has two 
laws, one at each end, as well as a 
screw terminal In the center. It can be 
used to Connect two pieces of wire tem¬ 
porarily or to Connect a lead to two or 
more other leads for test and experi¬ 
mental purposes. The spring is in the 
center and both jaws may be opened at 
once by squeezing the spring. Squeezing 
the clip at either end causes only one 
set of i-3ws to open, without disturb¬ 
ing the other. The Twin-Clip is maoe of 
cadmium-plated steel. 

SPEECH CLIPPER 

Electro-Voice, Inc. 

Buchanan, Mich. 

Model 1000 speech clipper Is a diode 
unit designed to increase the effective 
output of a transmitter without exceed¬ 
ing 100% modulation. As much as 20 db 



of clipping can be accomplished. A 
low-pass filter attenuates the harr^onics 
created by the clippina -action. A 6SC7 
and a 6H6 are used. B-plus (ISO volts 
at S ma) and 6.3 volts at 0.6 amp for 
the filaments must be furnished from 
an external supply. 

BATTERY TESTER 

Chicago Industrial Instrument Co. 

Chicago, III. 

Batteries of any voltage from 1.5 to 
150 may be tested with Model 471 bat¬ 
tery Merchandiser. The battery is tested 
under the recommended load. A S'/j- 
inch meter Is divided Into three regions: 
NEW, USEFUL, and REPLACE. 



REACHING TOOL 

Emco Enterprises 
Chicago, III. 

Flex-o-pic is a flexible tool for pick¬ 
ing up small parts in hard-to-'-each lo¬ 
cations. It uses flexible cable of the 
type employed ^n speedometers and 
which can be furnished in any length. A 
claw at one end, operated by a button 
at the other end, picks up small ob¬ 
jects. 

The unit may be taken -apart for 
cleaning. It Is chromium-plated and 
acid-proof. 
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Electron microscope^ perfected at RCA, LaljoratorieSy reveals 
hitherto hidden facts ahoiit the structure of bacteria. 


Bacteria bi^^er than a Terrier 


Once scientists, exploring the in- 
\ isihle, worked relati\ ely ‘ Idind/’ 
Few microscopes inagnihtd more 
than 1500 diameters. Manv bac¬ 
teria, and almost all viruses, re¬ 
mained invisilde. 

Then HCA scientists opened new 
windows into a hidden world —with 
the first commercially practical elec¬ 
tron microscope. In the laboratory this 
instrument has reached magnifications 
of 200,000 diameters and over. 100,000 
is commonplace . . . 

To understand such figures, pic¬ 


ture this: A* man magnified 200,000 
times could lie with his liead in 
Washington, D, C., and his feet in 
New York. . . . \ hair similarly mag¬ 
nified would appear as large as the 
Washington monument. 

Scientists not only see bacteria, hut 
also viruses —and have even photo¬ 
graphed a molecule! Speeialists in 
other fields —such as industry, mining, 
agriculture, forestry—have learned un¬ 
suspected truths about natural re¬ 
sources. 

De\elopment of the electron 


microscope as a practical tool of 
science, medicine, and industry is 
another example of RCA research 
at work. This leadership is part of 
all instruments hearing the names 
RCA, and RCA Victor, 

• • • 

When in Radio City, New York, you 
are cordially invited to see the radio, 
televisioti and electronic wonders at 
RCA Exhibition Hall, 36 West 49th 
Street. Free adniissiotu Radio Corpora¬ 
tion of America, RCA Building, Radio 
City, New York 20. 
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COMBINATION 
INTERCOM & RADIO 

Customers Say-^ 


A HlAl MONEY 
MAKER FOR YOU 



'7iif*rcom o/on* it worth 
yovr low prico. 

You got froo a 
6 tuho radio in 
this doal plus 
root wrrTffyf' 

Masler l»terctni 
Sih'SliUn SlaliH. iRcludiat S*Tube Radit 

Combines o top^quoiity 6 tube superhet receiver, 
plus office or home intercom system in hondsome 
wolnut'veneer cobinets. Hi*Ampltficotion 3 tube 
intercom permits instant communicotion between 
rodio-moster ond up to 4 remote sub*stolions. Any 
remote stolion con coll the moster while rodio is 
ploying; coll con be returned to ony remote stotion. 
Operotes on 110 volts AC or DC. 

It’s handsome—It’s eosy to instoll—tt's eoiy to use* 
Rrtce fnc/udoi Rodio Atoster, I Remote/ 50' wire 
Original retail price wai 
$B4.50 with 4 remotet. Buy 
from RSE and SAVE OVER 
50%. 

Brand new-H>nly 400 ovolt* 
able. 


$ 29 « 


Elira Rtntles>-S3.!S 



Eoch 


MIDGET I.F. TRANSFORMERS 

Bock again—by popwlor demond! 

RSE scores ogoin with o new ond better 
I. F.l 400*500 KC ronge—squore x 
3" high—ceromic bosed mico trimmers-“ 
high goln iron cores—pep up old receivers, 
ideol for new construction—ond now ovoil* 
oble in either input or output types—for 
peak performance! Individuolly boxed 
in the colorful RSE corton. list price $2.10. 
LRl—Input; LR2—output; 

Specify Type. 

Matched Egg Crofe 

Poir Doxen of 100 

36c 69c $3.95 $29.00 

VOLUME 
CONTROLS 

e Our Own privote brond—mode by 
o notionolly known monufocturer. e The 
tome kind thot net for $1.09. e Noise*free corbon con¬ 
struction, stondord shoft ond bushing, e Individuolly 
boxed inourcolorfulcortoncorrying the RSEequolity seal 
of opprovol. e Complete with switch, full ronge of sizes. 
10 M ohms 100 M ohmi 
15 M ehmi 250 M ohmt 
25 M ohm* 500 M ohm* 

50 M ohms 1 Meg ohm* 

2 Mog ohm* 

500 M Knurlod Shoft 



tacit 

par K) 
assfd. 


59c 

*5.50 


500 M ohms less switch, 39c each, 100 for $35.00 

TUBES 

“The All-American Five** 

Here they ore—the fostest movers 
ever mode—ot RSE’s long discount. 

Brond new, tested top-grodes with 
regulor RMA guorontee, Individu. 
oily boxed in eye-oppeollng 
cortons.’ Know your supplier—his 
reputotiqn. Shoot us on order to* 
doy—wotch your profits zoom to* 
morrow! 

12SA7GT...65 12$K7GT .65 12SQ7GT...59 

35Z5GT-49 50L6GT . . .65 

■*AII-Amorican Kit'*, one each of above . , $3.9B 



ORDER INSTRUCTIONS 




Demand This 
Seof of Oua/ity 


rtAMA 


KHUILf SUPPLY & 

ENGINEERING CO., Inc. 

*5 SElDEH AVC. DtTftdiT 1, MiCft. 


Minimum order—$2.00. 25% de¬ 
posit with order required for oil 
C.O.O. shipments. Be sure to include 
sufficient postoge—excess will be 
refunded. Orders received without 
postoge will be shipped 
express collect. All prices 
F.O.B. Detroit. 


Test liisitrLiiiieiitR 


SIGNAL TRACERS ARE POPULAR 

(Coitliuited from page 5C) 


not obtainable, the time spent in wind¬ 
ing them with a high-value carbon re¬ 
sistor as a form, well repays the trouble. 
(Winding 4,700- and 15,000-ohm re¬ 
sistors with resistance wire is not too 
ea.sy, and the likelihood of any con¬ 
structor’s getting the same residual in¬ 
ductance and capacitance values as 
those in the author’s instrument seem 
fairly remote dejiending pretty much 
on accident. Possibly ordinary carbon 
resistors could be used with small r.f. 
chokes in .series.— Kditor) 

An excellent indicator 

The 6E5 has proved itself an excellent 
detector. It is especially useful in one 
instance where other indication devices 
would be more or less useless—on a 
weak unmodulated carrier provided by 
the local oscillator of a superheterodyne 
receiver. It is obviously impossible to 
detect by ear whether a local oscillator 
is oscillating; liut, by placing the r.f, 
prod of the tracer on the plate of the 
oscillator, a clear indication can be ob- 
taincil from the 6E5 by the partial 
closing of the e.ve. Naturally, the re- 
si)onse of the eye is not as great as it 
would be normally, but it is sullicient 
for the purpose. 

It is e.ssential that stray pickup should 
be guarded against, and therefore metal 
6J7 and rectifier tubes should be used. 
If possible, an open-ended shield can 
should be placed round the CE5. 

The instrument is built on a chassis 
inside a C x 7 x lO-inch metal cabinet. 

Fig. 2 shows the probes. Notice that 
the shielding is made continuous from 
the probe tip to the tracer jack by bond¬ 
ing the probe case to the cable shielding. 

This tracer has been found extremely 
useful on outside service jobs, on ac¬ 
count of its lightness and portability. 
Its weight is little more than that of 
the average battery-operated multi¬ 
range meter. 

A bigger instrument 

For bench work, a much more elabo¬ 
rate instrument is used. The circuit is 
shown in Fig. 3. 

As a bench analyzer may frequently 
be used to trace very’weak signals, con¬ 
siderable r.f. gain is advisable. Two r.f. 
stages are incorporated, both of them 
being resistance-capacitance-coup 1 ed 
and having the r.f. gain control in the 
common cathode leads. These are fol¬ 
lowed by a cathoile-follower detector, 
chosen for its .signal-handling prop¬ 
erties, high fidelity, and minimum 
damping effect upon the previous stage. 
The signal is then passed on to a CCS 
audio amplifier (into which the a.f. prod 
is fed), and finally into a 6V6 output 
stage. 

Notice that two terminals have been 
connected to the voice-coil leads for in¬ 
sertion of an external a.c. voltmeter 
which can be used as a visual indicator. 

Bonding between chassis and panels 
and all other shielding must be thorough 


if the instrument is to be a first-class 
job. 

Operating the tracer 

The tracer is easy to operate. When 
using the r.f. probe, the a.f. gain control 
should be kejit at maximum, and any 
adjustment of gain should be made on 
the r.f. gain control in order to keep 
tube noise to a minimum. When using 
the a.f. probe, the r.f. stages arc not in 
use and the gain control may be turned 
down. While not essential, this will 
make for a clearer signal. 

Let us suppose that the receiver 
under test has poor quality. The first 
thing is to tune in a local station or 
inject a signal from a generator into 
the antenna terminal of the receiver. 
The second is to silence the receivei'’s 
speaker as we shall be using that in the 
tracer. Probably the best way to silence 
the speaker is to disconnect the speaker 
tran.sformer secondary and replace the 
voice coil with a load resistor. In that 
way no damage can be caused to the 
output tube or transformer. 

Now by placing the r.f, probe on the 
various grids and anodes the signal can 
be made to appear in the tracer’s 
speaker. If no fault is apparent up to 
the second detector, change over to the 
a.f. probe. Once the faulty section has 
been found, the bad component can often 
be determined by injecting a signal at 
various points of the input to the tube 
and using the probe. 

Occasionally a receiver will be found 
in which the signal, if there at all, is so 
weak as to be inaudible on its own 
speaker. In such cases, if the signal is 
not audible when the r.f. probe is placed 
on the first detector plate, it can be 
assumed that the local oscillator is not 
functioning, and checking can be done 
on that basis. On the other hand, al¬ 
though the signal is strong at the re¬ 
ceiver input, it may arrive at the 
speaker distorted and weak. Tracing 
through with the instrument, a stage 
will be reached at which there is a 
marked diminution in the gain. Some 
measure of the actual loss can be se¬ 
cured by rotating the r.f. gain control 
and noting how much rotation is needed 
to bring the signal back to its former 
strength. 

With experience the operator will 
rapidly become familiar with these and 
many other faults indicated by the 
tracer and will find that it is one of the 
handiest bits of gear any service tech¬ 
nician can possess. 

There are four rules to remember 
when using a signal tracer: (I) Always 
see that the power pack of the receiver 
on test is O.K. before switching on. 
(2) Always start tracing from the an¬ 
tenna end of the receiver and proceed 
toward the output stage. (3) When 
using the probe, keep the a.f. gain con¬ 
trol at maximum, and i*egulate volume 
with the r.f. gain control. (4) When 
using the a.f, prod, turn the r.f. gain 
control to minimum. 
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The waveguide connects with antennas, which 
arc oriented in aziniutli with antennas at next 
station. At right is complete repeater station. 


The waveguide continues upward through the 
roof of the station toward the antennas. 



Base of a waveguide circuit in a repeater station 
of t!ic New York-Boston radio relay system. 



Circuits 

Unlike rnclio broadcast waves, microwaves 
arc too short to be handled effectively in 
wire circuits. So, for carrying microwaves 
to and from antennas, Bell Laboratories 
scientists have developed circuits in “pipes,” 
or waveguides. 

Altbougli the waves travel in the space 
within tite waveguides, still they are in¬ 
fluenced by those characteristics which are 
common to wire circuits, such as capacitance 
and inductance. A screw tIt rough the guide 
wall acts like a capacitor, a rod across the 
inside, like an inductance coil. Thus trans¬ 
formers, wave filters, resonant circuits — all 
have their counterpart in waveguide fittings. 
Such fittings, together with the connection 
sections of wa\eguide, constitute a wa\e- 
guide circuit. 

From Bell Laboratories research came the 
waveguide circuits which carry radio waves 
benveen apparatus and antennas of the New 
\ork-Boston radio relay svstem. As in long 
distance wire communication, the aim is to 
transmit wide frequency hands with high 
eflicicncy — band wdclths which some day 
can be c.xpanded to carry thousands of tele¬ 
phone conversations and many television 
pictures. 

Practical as]:)ccts of waveguides were 
demonstrated by Bell Telephone Labora¬ 
tories hack in 1932 . Steady e.xploration in 
new fiehls, years ahead of commercial use, 
continues to keep vour telephone system 
the most advanced in the world. 


BELL TELEPHONE LABORATORIES 

exploring and inventing, devising and perfecting for con¬ 
tinued IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 
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Signal Tracers Are Popular 

-By T. W. DRESSER 


F or a considerable number of years 
the equipment used by most service 
technicians consisted of a good 
multi range meter, a signal genera¬ 
tor, an emission-type tube tester, a 
soldering iron, and an assortment of 
pliers, trimming tools, and other odds 
and ends. 

With such equipment the more ob¬ 
scure faults such as distortion, inter¬ 
mittent signals, or low sensitivity or 
selectivity could not be located, and the 
trouble shooter had to resort to the 
time-honored method of guess and sub¬ 
stitute. Surprisingly enough, it often 
worked—the radio man has always been 
rather a genius at putting his finger on 
the spot—but generally it was a temper- 
frazzling and time-wasting business. 

Then came the introduction of com¬ 
pact portable oscilloscopes. Fault find¬ 
ing, for those who could afford to buy 
a "scope, became much easier. Even so, 
it took some time for the serviceman 
to familiarize himself with the sig¬ 
nificance of the various traces. 

The man who could ill afford the high 
cost of such an instrument was still left 
to get along as best he could on the 
hit-or-miss principle. Only compara¬ 
tively recently, with the advent of sig¬ 
nal tracers, has he had the break he 
deserves. 

Signal analyzers or signal tracers— 
take your pick; the instrument is one 
and the same th ng—have continued to 
grow in popularity. 

Th'ie are two very sound reasons 
for thi; increasing popularity: the low 
initial cost and light running co.^ts and 
replacements; and the* fact that, where 
receivers and amplifiers are concerned, 
a signal tracer localizes the fault as 
easily and as quickly as an oscilloscope. 

Possible the first signal tracer was a 
pair of phones and a blocking condenser. 
Literally thousands of techmcian,s have 


prodded their way hopefully around a.f* 
circuits with, such a combination with¬ 
out realizing to what ext(*nt such gear 
could be elaborated! 

A simple tracer 

Although still very useful in a.f. 
work, a pair of phones would be ob¬ 
viously useless on r,f. It follows, then, 


that we must have a detector for de¬ 
modulation, and an a.f. amplifier to 
boost the signal. These are minimum 
requirements, but around them a useful 
tracer can be built. 

The one shown in Fig. 1 was con¬ 
structed by the writer for portability. 
The circuit is almost self-explanatory, 
A is used as an r.f. amjdifier into 
which the r.f. probe feeds directly. The 
signal is then passed on to eithei* a 6E5 
or ()U5, which is utilized as a grid-leak 
detector and also as an indicator. The 
phone signal is taken from the 6E5 plate 
via a 0,1-pf mica coiidensev. High- 
impedance phones must be used. 

Inductive wire-wound resistors were 
used in the plate supply of the 6J7, 
There is a very sound reason for choos¬ 
ing such resistors: it was found that 
the small amount of inductance present 
in them, combined with the stray circuit 


capacitances, was sufficient to resonate 
around the high-frequency end of the 
coverage and thereby give a slight lift 
to the response curve at that end. re¬ 
sulting in a fairly level characteristic 
where otherwise there would have been 
a considerable falling off. Inductive 
wire-wound resistors are, therefore, a 
worth-while feature; and, if they are 





Fig. I—A simple buf efficient visual signal tracer. The 6E5 is detector and indicator. 



ie52/6AC7 ie52/6AC7 6C5 6C5 6V6 5Z4 

Fig* 3~A much larger^but still untuned—circuit for service bench work. Two r.f.*s and a cathode follower feed two a.f. stages. 
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Suu HEATH SURPLUS 'Heuaf 

ALL OUANTITtES LIMITED SUBJECT TO PRIOR SALES 


APN/1 RADIO ALTIMETERS 



$34.50 


NO. 200. The last chance 
to get a complete new 14 
tube radio altimeter. Con- 
toint 420 Me. transmitter 
and receiver, power sup¬ 
ply, range switches, two 
antennas, meter indicator, 
all plugs and instructlan 
monual. This unit makes 
excellent omoteur station 
os it is ri^ht in the band. 
Shipped in original ex¬ 
port crate. Weight 8 7 lbs. 


G.E. BC 375 TUNING UNIT 

$2.49 



$2.95 



- NO. 203. Model TUI OB covers 
10 Me. to 12.5 Me. New com¬ 
plete with aluminum cabinet. 

The best buy of surplus. Over 
^ S30.00 worth of new voriable 
I condensers, coil, dials, switches, 
etc. Add postage for 20 lbs. 

G.E. 50 AMP CIRCUIT BREAKER 
NO. 204. New General Electric 
SO Amp 220 Volt AC circuit 
breakers. 100 Amp when used 
$7.SO on 110V. Add postage for 4 lbs. 

i BC347 AIRCRAFT INTERPHONE 

AMPLIFIER 

.1 NO. 205. Interphone omplifier con- 
I tains 6F8 tube, Ouncer tronsformers, 

^ diagrams, etc. in aluminum cabinet. 

I Add postage rh/% nc 

I for 4 lbs. 

I 274N COMMAND SET ACCESSORIES 

NO. 238. %*’ PM Speaker with out¬ 
put transformer matching head¬ 
phone output.S2.80 

NO. 239. Dual receiver rack FT277A 

i with connecting plugs.$1.00 

NO. 240. Single transmitter rack 

FT234A .SI.00 

NO. 241. Spline shaft for tuning 
command receivers. Allows use of 
regulor tuning knob on 8C 453-4-5 

receivers .$ .39 

BC451 CONTROL BOX 
NO. 236. Control box for 274N 
transmitters. Contains proper cw- 
voice switch, 4 channel switch, 
power switch, mike jack ond tele¬ 
graph key. 

Add postage for 2 lbs.$1.9$ 

METER SPECIAL 

NO. 237. Brand new DeJur Model 
312 0-800 M.A. D.C. Square 3*; 0-10 
M.A. basic meter with built in 
shunt. Probably the best buy ever 
offered in a Surplus meter.# A Qg 
Shipping Weight 1 lb. 



BC645 GENERAL ELECTRIC 

TRANSCEIVER 

NO. 201. Complete 
15 tube transmitter- 
receiver.^ Ideal for 
new citizens band 
460 Me. for commu¬ 
nication between of¬ 
fice and car, home, 
boot, etc. Conver¬ 
sion article in August ELECTRONICS Maga¬ 
zine. Brand new in original G.E. cartons 
with tubes. Add postage for 25 lbs. 

$19.50 ... 2 for $35.00 

ACCESSORIES FOR BC645 
PE101C Dynamotor for 

car use .$ 3.95 

110V 60 Cycle Power Supply 
for home or office use... $14.50 






T32 TABLE MICROPHONE 

’ NO. 210. One of the Army's best, 
c Built by Kellogg, ideal for factory 
^ call system, public address, amateur 
: use. Brand new in original cartons. OC 

Add postage for 5 lbs. 

MINIATURE ELECTRIC MOTOR 

NO. 211. Tiny Delco motor only 1" x 
l^^"x2" 10,000 RPM. Operates from 6 
to 24 V. Excellent for mod- QC 

els. Add postage for 1 lb. 






rvoLT" DYNAMOTOR 

NO. 212. Dynomotor only from 
PE 103 power supply. Input 6 or 12 
Volts, output 500 Volts at 160 MA. QC 

Brand new original cartons. Ship- 
ping Weight 29 lbs. 

VOLTIMMA DYNAMOTOR 

NO. 213. An^ ideol dynamotor for 
mobile operation in taxicabs, police 
cars, sound systems and amateur sta¬ 
tions. Supplies above voltage from 12 
Volts or 500V. at 350 MA from 6 
QC Volts. Complete with starting relay, 
ZpOaVv and fuses. New. Our Dynamotor A. 
Shipping Weight 72 lbs. 

DM-36 DYNAMOTOR 

NO. 21$. Wes».rn Electric 24 Volt input, 220V. o» 
60 MA out. With filter assembly. OC 

Shipping Weight 6 lbs... 


'3 lbs. 

> 
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" ^G.E. BC 306 "aNTEpTnX ' 

TUNING UNIT 


$2.95 


A-S2ARMY PHANTOM ANTENNA 

NO. 206. Contains tuning condenser, 
Coil, resistors, tuning dial, tuning in¬ 
dicator, binding posts, steel cose, use- ! 
ful for building amateur transmitter. : 
Add postage rh y nc 

for 8 lbs. I .VD 


BENDIX MR9C COMPASS CONTROL UNIT^ 

NO. 207, Tuning ond control unit 
for Bendix MN 26 radio composses 
contains tuning diol, band switch, 
crystol switch, AVC switch, volume 
control, fuses, phone jacks, #^ c/\ 
etc. Shipping Weight 5 lbs. ^▼-•Iw 





BC731 CONTROL BOXs 

with Weston Model 476 AC Voltmeter 
NO. 208. Excellent buy in motor control . 
box. Size 8 "x10"xSV 2".Contains Wes- ;> 
ton 0-1S0V. AC BVj" voltmeter, motor 
storting switch, 28 fuses all 30 Amp 
110V. ond 8 fuse holders. Fuses ond 
holders olone worth the price.¥ 
Shipping Weight 18 tbs. . t/ ■ ^ 


NO. 231. Motches any aerial to 150 
Watt transmitter, used on 8C 375. Brand 
new. Add postage 
for 20 lbs. 

W.E. BC456 MODULATOR 

NO. 217. Modulator from 274N com- 
mand transmitters contains 3 husky 
relays, 3 tubes, VR1 so, 12J5 ond 1625. QC 

Brand new. Add postage for 11 lbs. 

mfk BE 77 TELETYPE TEST SET 

NO. 218. Contains zero center volt- 
milliommeter, switches, reloys, voltage 
divider resistors, neon indicator, etc. 
nC Excellent foundation for rodio tester. 

• Vd Shipping Weight 10 lbs. 

BENDIX MN 20E DIRECTION FINDER LOOP 

NO. 219. Ring type loop excellent 
for use on boat or oircroft. Extreme¬ 
ly rugged construction, low im¬ 
pedance manual type, n* 

Add postage for 8 lbs. cach 

LP 18C DIRECTION FINDER LOOP 

NO. 220. Motor driven streamline pod ! 
type loop used on automatic direction ^ 
finders. Hos Selsyn tronsmitter and i 

motor, fits most military direction i 

finders. Add postage pA 

for 20 lbs. >I4.3U CACH 

KIT SPEC!ALS 

POTENTIOMETERS SOCKETS 

NO. 232. Kit of 10 ex- NO. 233. Kit of 20 high 

cellent shaft typo po- quality sockets several 

$ 1.95 f;":;*"'..$ i .00 


RCA NAVY COMMUNICATION RECEIVER 

NO. 202. The lost of these 
beautiful RCA sets. Covers 195 
Kc. to 9.1 Me. continuously. 

Supplied complete with tubes, 
control box, tuning unit, 24 
Volt dynamotor, bond change 
motor, plugs and circuit dia¬ 
gram. Superheterodyne circuit 
covers oircroft, broadcast, short 
wove, marine, foreign brood- ^ A ^ f ^ 
casts. Hot sharp or broad I.F.'s 5 X Vr . . j L J 
B.F.O., etc. Shpg. Wt. 30 

PE 125 TRANSMITTER 

POWER SUPPLY 

NO. 223. Operotes from 12 to 
24 Volts and supplies 500 Volts 
ot 160 MA. Extremely rugged 
construction used in Army tanks. 
Complete with fuses — relays — 
efilters, etc. Ideal for boats. 

Zp Shipping Weight 73 lbs. 

FM PUSH BUTTON TUNER 

NO. 224. Brand new ten push but- 
;i ton tuning assembly from Army FM 
receiver. Contolns 4 gang 100 MMF 
I silver plated tuning conden-^A cA 
:i ser. Add postoge for 10 lbs. Each | 

|X RG8/U FLEXIBLE | 

COAXIAL CABLE I 

^ 4 NO. 225. Standard television lend ’< 

^ in 52 ohm. Any length up to 1,000 ^ 

I PER FOOT T^ft. Add for postage. | 

I POWER TRANSFORMER S/it€Ciali.\ 

^ NO. 226. Primory 117V. 60 cycle, i 

Secondories supply 746 V.CT at 220 i 
MA, 6.3V. at 4.5 A., and 5V. at 4A. I 
Will handle 13 tube radio receivers. 
Supply is limited, order early. Ship- ^ 
ping Weight 11 lbs. eoch. | 

$3.95 . . 3 for $9.95 

OUTPUT TRANSFORMER 

NO. 227. Push pull 6V6’s to 6 - 8 ohm 
voice coil excellent 

charocterlstics,.. 3 lOr SI .95 

TRANSMITTER TRANSFORMER 

NO. 228. The transformer for Transmitter 
Power Supply, 600 Volt at 200 MA and 

4 Amp. filaments of 3 to 24 Volts. Also 

5 Volts ot 4 omperes for rectifier^f) C A 

Shipping Weight 12 lbs. ^7*0w 

I MILITARY POWER TRANSFORMERS 

NO. 229. Convert your militory re¬ 
ceivers without rewiring the filament. 

"A" type supplies 500 VCT at SO MA, 

5V. ot 2A. and 24V. at Vi A. "B" 
type supplies $00 VCT at 50 MA, 5V. 
at 2A. and 12V. ot 1 Amp. State 
whether A or B type desired. OC 
Shipping Weight 4 lbs.▼X.7D 
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HOME WORKSHOP GRINDER KIT 

NO. 230. Easily assembled 110V 
AC or DC ball bearing fully en¬ 
closed motor from Army surplus 
dynamotor. Purchoser to moke 
simplo chonges and shaft exten¬ 
sions., detailed instructions and oil 
ports supplied. Motor opproxl- 
motely 5,000 R.P.M. Ideal for 
tool-post .grinder, flexible shaft 
tool, model drill press, saw. Ship¬ 
ping Weight 6 lbs. 

HEARING AID HEADPHONES 

NO. 216. The Army's best — eliminate flat 
eors and outside noise. Complete with : 
tronsformer for conversion from low to I 
high impedance. With cord and plug ] 
complete. rtrt 1 

Add postage for 1 lb. - ^ I -UU i 

TELEVISION CONDENSERS I 


$3.95 


NO. 221. Tobe triple .2 
MFD 4000 V.D.C. Filter 
used on Army radar. 
Ideal filter for HV. 
television set. Add 


good variety 


types 


NO. 222. G.E. Pyranol 
copocilor .25 MFD 6000 
V.D.C. Porcelain insu- 
loted, on outstonding 
buy for high voltage 
postage fillers. Add post- 

for 3 Ibt. »3.95 oge for 3 lbs. ^3.95 


HOW TO ORDER 


S i V F PART N y M e f R A N Q & f T C t I ? f F q./f 
WFPGHT SH'DIVN. fvD Q ft D lit i. i3 H D £ ft i2.0Q 


A & D POjiAGf 
we WILL JHIP 



*73fe 
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ElECTRONIC BARGAINS EXPERIMENTERS W HOBBYISTS 

ALl OUAMTI1IES LIMITED SUB T TO PRIOR SALES 
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$2.95 



STANCOR FILAMENT TRANSFORMER 
NO. 242. Heovy duty Stancor No. 

ST355 Buppiiei 5V at 6 Ampt^ 5V at 
3 Amp> and 5V at 3 Amps 
from 220V 60 Cy. primary 
or Vi obovo from 110V. 

Cased type. Ship.^ n c A 
Wgt. 7 lbs. Eoch *|> 1 aOU 

« G.E. THYRATRON TRANSFORMER 
NO. 243. New G.E. Transformer sup> 
plies 2.5V ot .100 KVA, has 3KV in> 
sulatlon 100V 60 cy. primary. Ship¬ 
ping Wgt. 13 lbs. 

RCA SATURABLE REACTOR TRANSFORMER 
NO. 246. New RCA No CRV30531 AC 
current 750 MA DC current 2 Amperes. 

Rated 1.75 henries. Ship- 
ping wgt. 4 lbs. Each ^ I 

12.6V POWER TRANSFORMER 
NO. 247. New cosed 110 V 60 cy. 
Power Transformer. Supplies 440V Ct. 
ot 60 MA, 6.3V ot 3A. and 12.6V at 
1 Amp. Excellent for militory sets. 
Shipping Wght. qc 

6 lbs. Each ^ 1 .VO 

RCA INPUT TRANSFORMER 
NO. 248. Heavy duty RCA No CRV- 
30529. Input has primaries 600 to 200 
and 25 ohms secondary 250,000 ohms 
C.T. Shipping Wgt. <6 n 

2 lbs. Eoch >1 .UU 

REPLACEMENT POWER TRANSFORMER 

♦ NO. 251. Excellent volue transform¬ 
ers mode by one of largest trans¬ 
former companies. 110V 60 cy. Pri¬ 
mary supplies 746 V Ct. at 150 MA. 
5V at 4A and 6.3V at 4.5 Amps. 
Shipping Wgt. 

7 lbs Each 

FEDERAL POWER TRANSFORMER 
NO. 252. New cased 110V 60 cy. 

Power Tronsformer. Supplies 480V CT 
at 50 MA and 6.3 V at 2.1 Amps. A 
beautiful transformer. Ship>|6 « CA 
ping Wgt. 4 lbs. Each ^ 1 •DU 

HEAVY DUTY 6-12-24 VOLT VIBRATOR 

NO. 253. A husky vibrator 
used on army transmitter. 
Roted 30 amperes at 6 Volts 
220 cycle with contacts for 
12 and 24 Volts. Synchronous 
type, has many industrial op- 
plicotions. Ship. 

Wgt. 3 lbs. Each.. 

4 CHANNEL 
PUSH BUTTON TUNER 
NO. 254. Permeability tuner from 
BC 728 containing RF, first detector, 
and oscillator coils. Covers 2 to 5 MC. 

Complete circuit diagram furnished. 

Shipping Wgt. 

2 lbs. Each. 

CONDENSER SPECIAL 
NO. 255. An ideal oil filled power 
supply filter used in army 16 tube 
unit, has 2 5, 2.5 and 5 MFD all at 
600V D.C. rating. Shipping , 

Wgt. 3 lbs. Each 

AEROVOX 

TELEVISION CONDENSER 
NO. 256. Aerovox Hyvol .05 MFD at 
7500V. rating. Excellent television coup- f n 
ling condenser with mounting brocket. I I 

. $3.50 4^ 

BC 746 TUNING UNIT 
NO. 257. Plug in tronsmitter 
tuning unit from army Walkie 
Talkie Contains antenna and 
tank coils, tuning condenser, 
transmitting and receiving crys¬ 
tals. Ideal transmitter founda¬ 
tion. Shipping Wgt. /\/\ 

1 lb. Each ^ I .UU 

(Same as above except trans¬ 
mitter Crystal in 80 meter amo- 

teur band . 52.50 each) 

T30 THROAT MICROPHONE 
NO. 258. Makes excellent contact 
microphone for musical instru¬ 
ment or vibration pick-up. Ship¬ 
ping Wgt. 1 lb. 51.00 each 

Extension cord with switch for 
obove >--*■.. 5 .50 each 



$2.50 






BRAND NEW 
ARMY AIR FORCE 

ASTROGRAPH 

NO. 259. The case of 
this unit makes the 
finest tool and service 
kit ever designed. Ply¬ 
wood construction, 14 x 
11x10'' high, with 8 
covered compartments 
in the bottom for repair 
parts, leather handle, 
steel reinforced covers, 
hinged lid. Also excel¬ 
lent as case for radio 
phonograph, movie projector, camera, shell cose, 
fishing kit, picnic kit, etc. The astrogroph itself, 
(which cost the government 5125.00) makes on 
excellent contact printer, and can be used for a 
foundation for enlorger, strip map' holder, etc. 
The case alone worth twice the OQ 

give-away price of -- YD 

AN27/ARN5 ANTENNA 
~ NO. 260. Standard blind 

landing antenna system. 

I T Bfond new in original 

^V*DU crate. Ship. Wgt. 14 lbs. 

ASIU/APT ANTENNA SYSTEM 


’$1.50 







$7.50 



NO. 261. New blade 
type antenna complete 
with case assembly, 
in original corton. Shipping Wgt. 9 lbs. 

AS115/APT ANTENNA SYSTEM 

$7.50 

NO. 262. New blade type 
antenna complete with cose 
assembly, in original carton. Ship. Wgt. 11 lbs. 

AT3BA/APT RADAR ANTENNA 
NO. 263. New rodar dame type an¬ 
tenna with mounting base and con¬ 
nections, in original car- ^ M i| CA 
ton. Ship. Wgt. 11 lbs. ^ I H.DU 

AN104A BLADE ANTENNA 
CA NO. 264. Standard blade 

^ I aDU antenna used on many mili¬ 

tary fighting planes with 
coaxial connection at base. 
Shipping Wgt. 3 lbs. 

BENDIX MT51C TRANSMITTER CONTROL BOX 
NO. 235. Contains channel switch, 
emission switch, send receive 
switch, power switch and indicators 
for Bendix aircraft trans- CA 

mitters. Ship. Wgt. 3 lbs. ZpDaDU 

BC670B REMOTE CONTROL BOX 

NO. 265. Motor starting control 
box has starting and stopping 
Switch, indicator, cable and plug. 
Wooden case. Ship. 

Wgt 6 lbs. Each ^ I aYD 

BK22 RELAY ASSEMBLY 
NO. 266. Used on SCR 269 
Radio Compasses. Contains 
stepping and control reloys 
— junction box of aluminum. 

Brand new- Ship. 

Wgt. 7 lbs. Each 

HEINEMANN CIRCUIT BREAKER 

NO. 267. Heavy duty type 7 Amp. 
24 Valt D.C. Many uses around 
shop. Shipping 

Wgt. 2 lbs. Each. 

CUTLER HAMMER 
MOTOR FIELD CONTROL 
NO. 285. Rated 10 ahms. 3.2 Amps. 

Maximum. 6V2" diometer with knob 
and mounting feet, can be used to 
regulate generator output voltage. 

Shipping. Wgt. ^6#% pA 

5 lbs. Each ^Z.DU 

PENN THERMO RELAY 
Thermo Relay with a 
range of 45 to 100" complete 
with 5 Ft. flexible cable to im- 
mersion bulb. Ship- 
■ ping Wgt. 6 lbs. 

^ B & W 11 to 14 MC TANK COIL 
NO. 281. Plug in type used on 
BC 610 Tronsmitter. New, original 
cartons. Shipping 
Wgt. 2 tbi. Eoch_ 



et 




$5.50 


OC. 0/1 

m 



$3.95 



$1.00 


9 


$3.50 


$1.50 



DM64A 12 VOLT DYNAMOTOR 
NO. 269. Input 12V at 5 Amps. 
Output 275 Volt 150 MA. New. 
Shipping Wgt. CA 

7 lbs. Each. ^D#DU 

DM32A COMMAND SET DYNAMOTOR 
NO. 270. Part of 274N Command Re¬ 
ceivers. Input 28 Volts, output 250V 
ot 60 MA. Shipping c CA 

Wgt. 4 lbs. Eoch ^D«DU 

DM21 12 VOLT DYNAMOTOR 
NO. 271. Used in Army BC 312 
Communication Receiver. Input 12 
lb Volts ot 3.3 Amps. Output 235 

Volts at 90 MA. New, original 
cartons. Shipping Wgt. CA 

a lbs. Each ^DaDU 

PE94C SCR 522 POWER SUPPLY 
NO. 272. Complete dynamotor 
power supply for the SCR 522, oper¬ 
ates from 28 Volts. Complete with 
controls, filters, etc. Original car¬ 
ton. Shipping Wgt. 7C 

34 lbs. Each ^Oa/D 

_ PE 101c BC645 POWER SUPPLY 
NO. 273. Complete power supply 
for BC 645. Operotes from 12 or 
24 Volts. Supplies both AC and DC 
required. Shipping AC 

Wgt. 13 lbs. Each ^DaYD 

DM35 12 VOLT DYNAMOTOR 
NO. 274. New input 12 Volt at 18.7 
Amperes. Supplies 675V at 275 MA 
or Vi above voltage from 6 volts. Ex¬ 
cellent for auto use. Ship- CA 

ping Wgt. 11 lbs. Eoch aDv 

PE 86 DYNAMOTOR 
NO. 214. A popular 28 Volt re¬ 
ceiver dynamotor used on present 
militory equipment. Supplies 250V 
at 60 MA. Shipping 
' - Wgt. 4 lbs. Each 

GN58 HAND GENERATOR 
NO. 275. Mokes excellent home 
lighting plant, operated by wind 
propeller, waterfoll, gas engine, or 
hand crank. Reduction gear allows 
full output ot slow speed; supplies 
6 volts at 2.45 amp., 425 volts at 
.115 amp. New. Add 
postage for 28 lbs. Each aY^ 

Handles for GN 58 5 .50 each 

Connecting cord for GN'58 
with plugs CD1086 51.50 each 

COLLINS AUTOTUNE CONTROL HEAD 
NO. 278. Brand new controls used 
on the ART/13, 100 Watt, Trans¬ 
mitter. Types 7, 8, 10, and 11 avail¬ 
able. Get a spare while available 
as new cost is over 522.00 each. 
Shipping Wgt. 3 lbs. Price any type 
(mention when ^/l C A 

ordering). Each ^^aDLJ 

MC432 VHF ANTENNA LOADING UNIT 
NO. 279. Contains 2 pole, 5 position 
rotary switch with silver ceramic 
variable condensers, and coils for 
motching VHF Tronsmitter ta AN109 
antenna with SO ohm line. Many 
useful parts. Shipping cA 

Wgt. 2 lbs. Each ^ I 

148 OUTDOOR TELEGRAPH KEY 

NO. 2B0. Rugged enclosed type 
for outdoor use, built far army 
ta withstand hard useage. Cam. 
plete with card ond PL55 plug. 
Shipping Wgt. 

2 lbs. Each Zp,ZaUU 

ONE KILOWATT ADJUSTABLE 
ANTENNA LOADING COIL 
NO. 282. Huge porcelain coil 4" 
diameter 8V4'' long, has 5 
sliders far adjustments. Ship¬ 
ping Wgt. 5 lbs. 

300 MA SELENIUM RECTIFIERS 
NO. 209. Roted 300 MA at 36 
Volts, complete with mounting 
brackets. Shipping 

Wgt. 1 lb.3 FOR $1.00 

DUAL 

SELENIUM RECTIFIER 
NO. 283- Two units mounted an 
single bracket, each section 
roted 15V. at V2 Amp. Shipping 
Wgt. 1 lb. 2 for $1.00 





$3.50 




HOW TO ORDER 


OiVI PART AND DfSCRrJ'TrOPl. 
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0 J^OSTAGF FOg 
, W £ ^ W I t t £ IT J g C, Or P. 



















r Cover, 2 M , 

f "0 V60cyf,„ 

5upp|,e, euher RF or FM 

^ App 10 


5 Tube Circoip 

J to ‘'•O^ - 

★ Swe°D * *’*’“’'"9'“'•'fol 
A. -be Hf ,0b J 

r/;/- 

.tr.‘;;r'"‘ ..tr- ■■»-'>,tv* 

P'*'> dVo ,° H •■'’■' »>'“''•< 5 ,Tb 

uie Shin ^ '"»»'^«Ctioni for O ‘®"'‘ 

5h.pp.„g ^ 'or Obsemblj. ond 


3.TU8E 

ALL-WAVE 


i 


$14.95 


Build this high fidelity 
amplifier and sove two- 
thirds of the cost. Pu»h 
pull output using 1619 
tubes (militory type 
6L6's), two omplifier 
stages using a dual 
triode (6SN7), and a 
phase inverter give this 
amplifier a linear repro¬ 
duction equol to omplifiers selling for ten times 
this price. Every port supplied; punched ond formed 
chassis, transformers (including quolity output to 
3-8 ohm voice coil), tubes, controls, and complete 
instructions. Add oostaae for 20 lbs. 



12" PM speakers for obove 


S6.95 


110-volt AC operotion 

An ideol woy to leorn $8.75 

rodio. This kit is complete 
reody to ossemble, with 
tubes ond all other parts. 

Operotes from AC. Simple, 
clear detoiled instructions 
make this o good radio 
troining course. Covers reg- 
ulor broadcasts ond short 
wove bonds. Plug-in coils. 

Regenerotive circuit. Oper. 
otes loud speoker. 

Add postage for 3 lbs. 

HS 30 Headphones per set 
IVi" permonent magnet loudspeoker SI.95 


CALL SYSTEM KIT 



Ideol coll ond com¬ 
munication system for 
homes, offices, foctories, 
stores, etc. Mokes ex¬ 
cellent electronic boby 
wotcher, easy to os¬ 
semble with every port 
supplied including sim- 
pie instructions. Distance 
up to 1' 5 mile. Oper¬ 
otes from 110 V.A.C 
3 tubes, one moster 
Shipping Weight 5 pounds 


$14.50 

and one remote speaker. 




NEW 1 948 HEATHKIT 

5" OSCILLOSCOPE KIT i 

A necessity for the newer servicing technique in FM ond television at 
a price you con afford The Heathkit is complete, beoutiful two color 
panel, all metol ports punched, formed ond ploted ond every port 
supplied. A pleosant evening's work and you have the most interesting 
piece of laboratory equipment available 

Check the feotures — large 5" 5BP1 tube, compensoted vertical and 
horiiontol omplifiers using 6SJ7's, 15 cy^l* to 30 M cycle sweep gener¬ 
ator using 334 got triode, llOV 60 cycle power transformer gives 1100 
volts negotive and 350 voitt positive. 

Convenient sue 8’ 2 " x 13" high, 17” deep, weight only 26 pounds 

All controls on front panel with test voltage and ext. syn post. 
Complete with all tubes and detailed instructions. Shipping weight 
35 pounds. Order today while surplus tubes moke the price possible. 



110 V. A.C. MILITARY RECEIVER 

POWER SUPPLY KIT 


Ideal way to convert military sets. Sup¬ 
plies 24 Volts for filament >— no wiring 
chonges inside radio. Also supplies 250 V. 
D.C. plate voltage at 50-60 MA. Connec¬ 
tions direct to dynomotor input. Complete 
with all parts and detailed 
instructions. Ship. Wt., 6 lbs. 


*5.95 



$ 14.50 


110 V. A.C. TRANSMITTER I 

POWER SUPPLY KIT I 

For BC-645, 223, 522, 274N's. etc. Ideal for 
powering military transmitters. Supplies 500 ^ 

to 600 Volts at 150 to 200 MA plate, 6.3 
C.T. at 4 Amps, 6.3 at 4 Amps and 12V at 
4 Amps. Can be combined to supply 3-6-9- 
12 or 24 Volts at 4 Amperes. Kit supplied 
complete with husky llOV 60 cycle power 
transformer, 5U4 rectifier, oil filled con- | 

densers, cased choke, punched chassis, and * 
all other ports, including detailed instruc¬ 
tions. Complete — nothing else to buy. 
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SWITCH KIT 

any SCOPf 


of 

1 0 ou ® ^ 


FOR RADIO MEN TO 
A S S E M B L E < T If E I R OWN 


;epo,-..w— 

. .jwi-ool -.np-’ ”7orp'’u» *««..>o«'-» 

See V.o*h the •"P” i„„edl«.t«'y 

d„,eMion P''-;;'’;-„„d po*»‘on.np 
Individual 9 »weepin9 

eontrol. Coor.e an o.b..*,'-'^ 

r‘ab«“ aI. -'’"'j;; v;* pM?^^ 

lion*. 5h»PP'"9 


★ Save Vj the cost. 

★ Gain valuable know!- 
edge, 

★ Achieve better work¬ 
manship. 

★ learn many new appli¬ 
cations. 

★ Ideal training for use. 

Heathkits are regular 
factory quality test 
equipment unassembled 
but with all forming, 
punching, calibrating 
and printing already 
completed. 


HEATHKIT 

CONDENSER CHECKER KIT 

A (ond«nter checker anyone con offord 
to own. Meoturec copocitv ood leokoge 
from .00001 to 1000 MFD on colibroted 
»coles with test voltogo up to 500 volH. 
No need for toblet or multipliers, fteods 
resistonce 500 ohms to 2 megohm*. IIOV 
60 Cycle transformer operated complete 
with rectifier and mogic eye indicotor tubes. 

Eosy quick assembly with cleor de- 
toiled blueprints and instructions. Smoll 
convenient sixe 9" * 6' « 4^/a'*. Weight 
4 pounds. This is one of the hondiest 
Instruments in ony service shop. 


$1950 

ELSE TO BUY 


THE NEW HEATHKIT VACUUM TUBE 

VOLTMETER KIT 

The most essentiol tool o radio man con hove, 
now within the reoch of his pocketbook. The Heath, 
kit VTVM is equol in quolity to instruments selling 
for $75.00 or more. Feotures 500 microomp meter, 
tronsformer power supply, 1% gloss enclosed di,> 
vider resistors, ceromic selector switches, 11 meg,> 
ohms input resistonce, lineor AC ond DC scole, 
electronic AC reoding RMS. Circuit uses 6$N7 in 
bolanced bridge circuit, o 6H6 os AC rectifier ond 
6x5 os tronsformer power supply rectifier. In. 
eluded is means of colibroting without standards. 
Averoge assembly time less thon four pleosont 
hours ond you hove the most useful test instrument 
you will ever own Ranges 0-3, 30, 100, 300, 1000 
volts AC ond DC. Ohmmeter hoi ronges of scole 
times 1, 100, 1000, lOM ond 1 megohm, giving 
ronge .1 ohm to 1000 megohms. Complete with 
detoiled instructions. Add postoge for 8 lbs. 


$2450 

ELSE TO BUY 


HEATHKIT 

SIGNAL GENERATOR 


K I T 





519 ®.® 

NOTHING ELSE 
TO BUY 


Every shop needs a good signal gener¬ 
ator. The Heathkit fulfills every servic¬ 
ing need, fundamentals from 150 Kc. to 
30 megacycles with strong hormonics 
over 100 megacycles covering the new 
television ond FM bands. IIOV 60 cycle 
transformer operated power supply. 

400 cycle audio available for 30% 
modulation or audio testing. Uses 6SN7 
as RF oscillator and audio amplifier. Com¬ 
plete kit has every part necessary and de¬ 
tailed blueprints and instructions enable 
the builder to assemble it in a few hours. 
Large easy to read calibration. Con* 
venient sixe 9" x 6" * 4^". Weight 4’/^ 
pounds. 


HEATHKIT 

SIGNAL TRACER KIT 



$1950 

TUt/uKf ELSE TO BUY 


Reduces service time and greatly in¬ 
creases prafiti of ony service shop. Uses 
crystal diode to follow signol from 
antenna to speoker. Locotes foults im¬ 
mediately. Internal omplifier ovailoble 
for speaker testing and internal speaker 
avoilable for omplifier testing. Connec¬ 
tion for VTVM on panel allows visual 
tracing ond gain meosurements. Also 
tests phonogroph pickups, microphones, 
PA systems, etc Frequency ronge to 200 
Me. Complete ready to assemble. 110V 
60 Cycle transformer operoted. Supplied 
with 3 tubes, diode probe, 2 color 
ponel, all other ports. Easy to ossemble, 
detailed blueprints ond instructions. 

Smoll portable 9” x 6" x 4%". Wt. 
6 pounds. Ideal for taking on service 
colls. Complete your service shop with 
this instrument. 




I 


'i 


HEATHKIT SINE AND SQUARE WAVE 

AUDIO GENERATOR KIT 

The ideal companion instrument to the Heathkit Oscilloscope An Audio Gener- 
otor with less than 1% distortion, high coiibrotion accurocy, covering 20 to 
20,000 cycles. Circuit is highly stoble resistance capacity tuned circuit. Five 
tubes ore used, a 6Si7 and 6K6 in the oscillator circuit, a 6SL7 square wave 
clipper, a 6SN7 os a cathode follower output and 5Y3 os transformer power 
supply rectifier. 

The square wave is of excellent shape between 100 ond 5,000 cycles giving 
adequate ronge for all studio. FM and television amplifier testing. 

Either sine or square wove ovailoble instantly at a toggle switch. Approxi¬ 
mately 25V of sine AC ovailoble ot 50,000 ohm output impedance Output -f- 1 db. 
from 20 to 20,000 cycles Nothing else to buy. All metol ports are punched, 
formed and cadmium picted. Complete with tubes, all pans, detailed blueprints 
ond instructions. 


5345 .® 

ihipping Wt., 13 Ibi. 





RADIO-ELECTRONICS Ur 

















Test liistriiiiieiits 


J1 


ing, even though not a single resistor is 
changed! 

The a in pH Her, used on the lower 
ranges, also has negative feedback, 
achieved by leaving part of the cathode 
resistor unbypassed so that good fre¬ 
quency response is obtained throughout 
the audio range. 

A certain amount of high-frequency 
compensation is gotten by connecting a 
20-iiiif condenser between the amplifier 
cathode and ground. 

Consfrucfionol details 

The layouts of the front panel and 
chassis are shown in the photographs. 
For the panel, a black crackle finish is 
used, lettered with white drawing ink. 
Where the panel is to be lettered, the 
paint is first smoothed with fine sand¬ 
paper. then moistened with saliva and 
allowed to dry. 

Layout of the chassis is not particu¬ 
larly critical, no more so than that of 
a microphone preamplifier. Main points 
are shielding the 6J7-G, if one is used, 
and short leads from the hot input 
terminal and from the control grid of 
the first tube. The range switch should 
be covered with a grounded metal shicdd 
can. 

Warning: do not attempt to omit the 
power transformer and use an a.c.-d.c. 


AC VOLfS 


^ i 

kC 1 


>I00K 

TO VTVM 

grounded Side of line 



Fig. 2—Setup for calibrating the voltmeter. 


circuit with a line-cord resistor. You 
can’t hope for reliable readings if one 
side of the power line is connected to 
the chassis. 

Colibrotion 

Set U1 so that the meter reads a very 
small value, but not zero (say about .01 
nia). Mark this point zero on the meter 
scale. 

A calibration setup will be needed. 
This can consist of a 100,000-ohm po¬ 
tentiometer connected across the 117- 
volt power line, with a reliable a.c. volt¬ 
meter between the arm and ground. Test 
with an incandescent lamp to make sure 
which is the grounded side of the line. 
The arrangement appears in Fig. 2. Be 
careful not to touch anything but the 
grounded leads. 

Bef(»re going further, adjust the 
values of R2 and R3 for the indicated B- 
voltage. Then set the arm of the calibra¬ 
tion potentiometer for 20 volts. Set the 
v.t.v.m. range switch to the 20-volt po¬ 
sition. and adjust R4 for full-scale 
meter deflection. Adjustments on this 
and other fixed resistors can be made 
either by substituting other resistors or, 
if the resistor is an uninsulated carbon 
type, filing it down to obtain higher re¬ 
sistance, The scale can be calibrated 
now by varying the input voltage and 
marking in the various values on the 
meter. 

Xext set the test voltage at 10 and 
make sure the v.t.v.m. reads properly. 



The chassis layout. Notice the shield covering the 6J7-G. Rl and R7 are on strip at right. 









yjljB 






Wiring under the chassis should be rigid and short to minimize hum pickup and instability. 


Sot the range switch at 200 and adjust 
R5 and R6 so that the meter again reads 
10 . 

The remaining scale can be calibrated 
by setting the range switch, feeding in 
the proper voltage, and adjusting the 
6-megohm resistor on the 0.8-volt range 
and the 38-megohm resistor on the 4- 
volt range for full-scale meter reading. 
The 0.2-volt range should be calibrated 
first by setting R7. R7 should be left 
alone while calibrating the other two 


low-voltage ranges. 

This type of meter gives readings de¬ 
pending upon the peak value, although 
the scale is calibrated to read r.m.s. or 
effective values. The presence of even 
harmonics can be detected by reversing 
the input leads to the v.t.v.m. If there is 
a difference in the readings, second 
harmonic is probably present. Inade¬ 
quate shielding of the supply may also 
cause hum to be picked up with one 
polarity but not with the other. 


NOVEMBER. 1948 





















50 


Test iHstniiHeHfs 


III 

Sensitive Vacuum-Tube Voltmeter 



A practical instrument which uses an extra 
amplifier tube for the lower-ooltage ranges 


By JOHN W. STRAEDE* 


Jusf one control, 
the range switch, 
appears on panel. 




A ny voltape measurement that 
can be made by a v.t.v.m. can 
l>e made liy some other means, 
but a tulK? makes a very port¬ 
able, convenient, stable, cheap and ver¬ 
satile device. 

Vacuum-tube voltmeters are used to 
measure voltages: (a) from a high-im¬ 
pedance source. (1>) that are very small, 
(c) of very high frequency, and (d) 
whose wave form is unknown tjt un¬ 
usual. Voltages in class (a) can be 
measured i)y certain types of electro¬ 
static voltmeters which contain no re¬ 
sistance across the input, but it’s easier 
and cheaper to use a buffer amplifier 
with a special tube requiring no grid 
leak and to follow it with an ordinary 
meter. 

Very minute voltages can be meas¬ 
ured with an Einthoven string gal¬ 
vanometer or by a potentiometer, but 
again it’s easier to amplify the small 
voltage and bring it into a higher range. 

High-frequency voltages can be meas¬ 
ured with rectifier-type or thermocouple 
meters if special compensation networks 
are used, but the effective ohms per volt 
are rather low. 

No matter what the wave form, it is 
possible to devise a v.t.v.m. that will 
measure peak, average, or r.m.s. value, 
whichever is desired. 

Any detector circuit can be used as a 
v.t.v.m. There are three types of detec¬ 
tors: the grid-leak (very sensitive for 
low input voltages the anode-bend 
with feedback (very linear but compara¬ 
tively insensitive) ; and combinations of 
these with an amplifier preceding or 
following. 

The preceding amplifier usually 
makes the instrument suitable for a.c. 

•Leotiiror in el«'t'trt)nu*s and elect r«>-ai*«ustics. 
Melbourne TechmVal Coilciie. AuatruHa. 


only and must be well designed to take 
care of frequency response, tube aging, 
and variations in B-voltage, A follow¬ 
ing amplifier must be direct-coup led 
and must have a current bucking device 
to correct for drift. 

Chief advantages of the meter de¬ 
scribed in this article are: (1) independ¬ 
ence of supply voltage (2()'^ change 
gives no detectable difference in reatling 
at the center of each scale and only 
slight changes at the ends); (2) good 
linearity of scale and thr Htfr u-ity 

on each rangey so that only one scale is 
required; (3) separate sensitivity ad¬ 
justment on each range, so that the 
meter can be adjusted at intervals to 
he “dead accurate”; (4) an input re¬ 
sistance higher than 1 megohm per volt, 
except on the higher-voltage ranges 
where it is desirable to avoid special 
high-value resistors; (.5) good fre¬ 
quency response over the audio range; 
and (6) no false reading if the input is 
shorted—d.c. continuity or otherwise of 
the source of the voltage being rneas- 
ured does not affect the reading. 

The useful frequency range is ap¬ 


proximately from 25 to 20,000 cycles. 
At the low-frequency end the response 
is down about 2 db at 10 cycles. It drops 
off below this at about 6 db per octave 
on the higher-voltage ranges. On the 
lower-voltage ranges the response drops 
off below 25 cycles. 

The response in the r.f, range de¬ 
pends on care in layout. Poor layout re¬ 
quires excessive shielding, resulting in 
poor response. With good layout, the 
meter still works (though well down) 
in the r.f. range. 

This particular meter was designed 
for checking phonograph pickups and 
for general audio-frequency amplifier 
testing. Lowest range is 0,2 volt, full 
scale, and highest is 200, The basic cir¬ 
cuit, that of the triode in Fig, 1, is a 
plate detector with complete negative 
feedback, obtained by having all the load 
in the cathode circuit. Plenty of feed¬ 
back means stability and constancy of 
calibration, with consequent freedom 
from troubles due to B-supply variation. 
So self-adjusting is this circuit that re- 
[)lacement of the triode by a pentode 
has only a negligible effect on the read- 


6J7‘G/6SJ7 R5 9MEG R6 2MeG 



Fig. I—Pin numbers of detector tube refer to 6J7-G only. Rl is the xero-adjustmenf control. 
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j MONEY BACK GUARANTEE ~ We believe units offered for sole by moil order should be sold I 
I only on a ''Money-Bock^lf-Not-Sotisfied" basis. We carefully check the design, calibration and value J 
! of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or * 
C refund. You, the customer, are the sole judge as to value of the item or items you have purchased. i 

BUILD YOUR OWN SIGNAL TRACER and SAVEI! 



THK MODEl. CA-12 KIT COMES 
('OMPLETELY ASSEMBLED 
Can wirrd in 30 minutes, C«>mponent8 
an<! circuil Kuaranteed to meet the follow* 
insr: 


The Only Signal Tracer in the Low Price Range 
Including BOTH METER AND SPEAKER!! 


We are pleased to announce we have obtained an exclusive franchise to distribute the 
well known Model rA-12 Sijrnal Tracer in kit form. The Model CA-12 sells re^rularly 
for $2b.b5, here is your opportunity to save $8.00 with the ad<led advantage of loni- 
plete familiarity of design and operation nia<Ie possible when you buibl your own in¬ 
strument. 

FEATCKES: ★ Comparative intensity of the siu^nal is read directly on the meter—inudity of 
the signal is hoard in the speaker, dr Siniple to operate—only one connecting cable—no tuning 
contnds, it Highly sensitive—list's an improved vacuiini-tiihe voltmeter circuit. ★ Tube and re¬ 
sistor capacity network are built into the detector probe, it Built-in 
high gain amplifier Alnico V speaker. ★ Completely portable—• weighs 
S pounds measures 5*{{" x x ft'*. 

MODK!. CA-12 Kit includes AIA. PARTS ass€»iiibled and ready 
for wiring, circuit diagram ami detailed operating data for the 
completed inslrumefit . .$21.95 



MODEL CA-12 COMPLETELY WIRED READY TO OPERATE $29.95 


THE NEW MODEL 670 

SUPER METER 


The New Model 770 — An Accurate Pocket-Size 

VOLT-OHM MILLIAMMETER 



SUPER METER. A Combination 
VOLT * OHM - MILLIAMMETER 
plus CAPACITY REACTANCE. 
INDUCTANCE and DECIBEL 

measurements. 

D.C. VOLTS: II x*> T %'r. Tf. I'ti T'l)/ 
r.iMi A.c. VOLTS: " 1*';:ii 

i‘><i ;!oii raio OUTPUT 

VOLTS: '» !i> ir. .Ill I.'Ml :ain/r.on ::imii. 
D.C. CURRENT: » in I..'. I'./l Mi iin. : 

II tn 1..*. .\tips RESISTANCE: ♦> to .MMi/ 

IliiMWIo nliMis. I< til in CA« 

PACITY: t-in lu .1 -MM . 1 to t \IM, 

Mbl.ility ti‘>l for i lri tri'lvi l(>. 1 REACT¬ 
ANCE: 700 tn 1:7.000 OhniF: l.’t.OOli Oliins 

Id " 

INDUCTANCE: 1.7'’> ti» To llmrles: 35 

III s.noo Ihnrles. 

DECIBELS: -!« tn +18. -HO to +38. 
4 :tii In ^ 5s. 


The model 670 comes housed in a rugged, 
crackle-finished steel cab¬ 
inet complete with test 
leads and operating in- 3OD4U 
structions. Size 5Va* x ^ M 
7'/2' * 3-. fcVNCX 



(Sensitivity: 1000 ohms per volt) 
Feature.^: 

C'ompaot-nie-asures x 5%" x 2Vi". 

Uses latest de.sign 2‘'<r accurate 1 Mil. 
p’Arsonvul type meter. Same zero ad¬ 
just men i hull Is f»»i- biith resistance ranges. 
It is not neee.s.sary to readjust when 
-^witehing from one resistance range to 
rnotiier. This is an important time-sav¬ 
ing feature never before inclinletl in a 
V.O.M. in this price range. Housed in 
round-cornered, molded case. Beautiful 
black etched panel. Depressed letters 
filled with permanent white, insures long¬ 
life even with constant use. 

Specifications: 6 A.C. VOLTAGE RANGES: 
n r>/;{*i i.Mi 3no i.'mmi smut volts. 

6 D.C. VOLTAGE RANGES: fi 7‘W15/7r./ 

i.'iii T'lii^riiiii vitiiu. 

4 D.C. CURRENT RANGES: fl-1'/4/15/150 
M.t. " I'v .\tiiii. 

2 RESISTANCE RANGES: 0-500 nlims. <)-l 

The Model 770 comes complete 
with self-contained batteries, 
test leads and alt operating 
instructions. 



The Model S-35 - a POWERFUL 

REFLEX PROJECTOR 

COMPLETE WITH WESTERN ELECTRIC 

BUILT-IN DRIVER UNIT 

CONSERVATIVELY RATED AT 35 WATTS—WILL EASILY 
HANDI.E UP TO 55 WATTS WITHOUT BLASTING 



lli-avv KaUKC aliiiidluaii h) tin- main trumpet .ceciieti ttMiipb-tely «'liiiiiniite.s blast- 
InK and blaring. New iila>tic di-udunu’m the u-jicutaiil iie.ik* of the 

old type: also It is absultiiely Imiienloua to almosidieilc rliaiutes utiereas the 

old type was subject tn atmospUei k cor- 
io)ilr>ti. t'omldete mdt UiietMidll louallT 
;:uaiaiitred ful tttie year. 

Specifications 

POWER (CONSERVATIVE) — 35 
WATTS: AIR COLUMN—3V, FT.; 
DISPERSION—00*: POWER (PEAK) 
—55 WATTS; BELL DIAMETER— 
— 15’; IMPEDANCE—a ohms: FRE¬ 
QUENCY RANGE—130 to 5000 

C.P.S. PROJECTION — '^2 mile: 
finish — Attractive 
two tone crystalline. 

The Model S-35 Comes 
Complete with Built-in M 
Driver Unit. ONLY 



The Model 88 - A COMBINATION 

SIGNAL GENERATOR 

AND 

SIGNAL TRACER 

Signal Generator Specifications: 
•Fre<iuency Range: 160 Kilo¬ 
cycles to 50 Megacycles. ‘The 
R.F. Signal Frequency is kept 
completely constant at all out¬ 
put levels. *Mo(lulntion is ac¬ 
complished by Grid-blocking ac¬ 
tion which is diually effective 
for alignment of amplitude and 
frequency mmlulation as well as 
for television receivers. ’R.F. ob¬ 
tainable separately or modu¬ 
lated by the Amlio Frequency. 

Signal Tracer Specifications: 

•fsi-s die nett .'^ylvaidu lX::t fJer- 
niaijtinn cry-tal which roiii- 

biiKMl wltfi 11 Icsist 11 nre-rapacity net¬ 
work piovidcs a fre- 
MUency 1 iripp of 300 
cycles to .50 McparjTJes. 

The Model 88 comes complete with all test leads and operating 
instructions. ONLY 


20^;- DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 


GENERAL ELECTRONIC DISTRIBUTING CO. T' 
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A companion to last month's preamplifier 


By I. QUEEN 


OUTPUT 


LI L3 


The preempllfier has two 
tubes and two controls. 


L TKK the booster described in the 
October issue, the one diajrranimed 
is based on the ca.scode circuit, 
usinjr two tubes in a novel circuit 
arranj?enient (See Ki)^. I). It oper¬ 

ates on the h.f. television band. 

Both the input circuit anti the output 
circuit are tuned. LI and L2. made of 
heavy wire, are self-supportin>r. Each is 
formed of turns V 4 inch in diameter. 
A little experinumtinK with turi^s spac¬ 
ing: will be needed to tune over the band. 
With f()ur-i)late niid^^et tuning condens¬ 
ers, channel 13 comes in near minimum 
capacitance. Channel 7 requires about 
two-thirds maximum capacitance. The 
tuning controls track clo.sely. 

Input and output coupling coils, L3 
and L4, are also stdf-supporting and are 
made of push-back wire. Each has 
turns. Maximum gain is provided by 
coupling as tightly as possible to the 
tank coils. 

Choke L5 is made of four turns % 
inch in diameter. Ld is G turns of wire 
and % inch in diameter. Use No. 18 to 
22 enameled wire. 


provement requires a better location or 
a more efficient antenna. 

Only one booster may sufficient in 
a particular location. Iiut it is pos.sible 
that f)oth high and low bands will re¬ 
quire amplification. This booster and 
the one descrilwd in October can be com¬ 
bined into a single unit on the same 
chassis and with the same power supply. 
Since the low-hand unit included a pow¬ 
er supply, all that is necessary is to 
connect the high-hand unit to the same 
supply. As a matter of fact, this am¬ 
plifier was built on half of the same 
sawed-in-two chassis. 

Even the simplest switching arrange¬ 
ment within either preamplifier will in¬ 
troduce long leads and add i<n> much 
capacitance. When combining the two 
preamps on one chassis, switch the 300- 
ohm lines from the antenna and to the 
receiver. Construct each ampliOer as a 
complete unit (except for power sup¬ 
ply) and use a rotary selector switch to 
transfer injiut and output transmission 
lines from one to the other. A center 


position for cutting out the preamps en¬ 
tirely would lie a good iilea. To prevent 
long leads under the chassis (these will 
reduce amplification ami cause instahil- 


L2 L4 


INPUT 


6AK5 


POWER 


6j6 


RCVR 




HP PREAMP 


OUT 

POWER LEADS 

OUT 

HP PREAMP 


IF preamp 

IN 


IN 




Fig, 2—Proposed low-high switching circuit. 

ity), use a long switch shaft and posi¬ 
tion the switch gangs close to the ter¬ 
minal points. The switching diagram of 
Fig. 2 gives a suggested arrangement. 
Use low-loss-type switch wafers. 


The booster has been tried on chan¬ 
nels 7, 11, and 13. Using the conven¬ 
tional signal-strength scale, it raises the 
signal about 2 S-points. (lain is slightly 
less near the upper end of the hand than 
it is on channel 7, Unless the noise level 
is already too high, this booster will 
bring in a clearly visible (though weak) 
j)icture where the receiver alone tunes 
in one which is jiractically invisible. 

When added to an average TV set 
which has an r.f. stage, the booster pro¬ 
vides as much gain as can he used in 
most cases. This is because the noise 
level is also brought up. Further im- 


6AK5 6J6 



C-4 PLATE MIDGET Cr-l75M)if BUTTON TYPE 


Fig. I Unit h a cascode with double tuning. Underchassis view. Paris layout and manner of winding coils can be seen from the photograph. 
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Capitol Radio Engineering Institute — Pioneer in Radio Enginoering Instruction Since 1927 
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FREE booklet; 


Capitol Radio Engineering Institute 
16th and Park Road, M. W., Dept. RC-II 
Washington 10, D. C. 

Gentlemen: Please send me your free 
booklet, ”CREI training for your 
better job in RADIO-ELECTRON* 
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your Home Study training. I am at¬ 
taching a brief resume of my experi¬ 
ence, education and present position. 
Check One Course ; 

Q Practical Television 
□ Practical Radlo-Electronics 


YeS/ Plenty of Good-Paying Jobs.** 

BUT Only for those Qualified 


Name.. 
Streets 
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□ I am entitled to training under 
the G. 1. Bill. 
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over 400 TV applications n»»w at the 

FCC, 

Itadio-eleetronies is not only expanding: 
in joh opportnnitieb hul it ii> also growing 
in terhnieal eoinplevily, Ilapid deveh^p- 
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leaving many radio terliniciaiib and en¬ 
gineers far hehind the [larade of progress, 
The^^* are the nmn w'ho fail to reali/.e that 
their terhnieal knowledge must grow with 
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yon now oeriipy . . . hut study to i/mi/i/y 
for the better j»d» y<m want. CKEl modern 
terhnieal training can (within a lompara- 
tively short time) (|ualify you for the ImI- 
ter jobs and help enable you to step aheael 
of those who have faileel to improve their 
ahilit> thioiigh lerhniral training. 

Heginniiig rifiht /lore CHEl can provide 
the on-the-joh training that e<|iii|is you 
with the tcchniial ability to go after- and 
GET the important, high salaried jolis. 
Get all the facts today about the iiiiprere- 
ilent«‘d opportunities tliat await you. la*arii 
hou CREI spare time training ran help 
yon a» it has lielped thou.*ands of oth«*i 
profesj-ional radiomen advanee to l^etter 
jobs during the past twenty years. 
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Television 


very much like shunt-peaked circuits but 
they have sharper cutoff. The voltage 
developed across RL is applied across 
the grid leak of the following stage, Rg, 
and C2. Since Rg is large, the series 



C2 = 2XCI 


Fig. 5—Basic diagram, series peaking circuit. 


resonant circuit, L and C2, works as a 
reactive voltage divider. The voltage 
across C2—and Rg—rises as the reso¬ 
nant frequency is aj)pr()ached. (The value 
of L is chosen so the resonant frequency 
is outside the high-frequency cutoff 
point of the amplifier.) This compen¬ 
sates for losses caused by Cl shunting 
RL. Cl and C2 are portions of the shunt 
capacitance between the stages. The 



Fig. 6—The value of Cl is twice that of C2, 


shunt capacitance, Cs, (Coin,,u. -j-C.ni,ut 
-f C str.iy) is divided into Cl and C2 I)y L. 
The major disadvantage of series peak¬ 
ing is that there should be a 2 to 1 
ratio between the capacitance of Cl and 
C2, This is not always easy to realize 
ill practice. The circuits work best when 
RL is on the low-capacitance side of the 
network. In Fig, 5, RL is connected di¬ 
rectly to the plate of the tube so C2 
must be made equal to 2C1. 

It is difficult to balance the shunt 
capacitance jirojierly and tlie positions 
of the components in the circuit must !)e 
found by experiment. A good \scope and 
a square-wave generator are reiiuii'ed 
for this. Connect the ’scope to the out¬ 
put of the generator, feed in a 400-cycle 
square wave and observe the wave shape 
on the 'scope. Adjust the generator and 
’scope controls until a good square wave 
is obtained. Now connect the generatoi* 
to the input of the amplifier and the 
'scope to its output. If the leading edges 
are badly rounded, try altering the po¬ 
sitions of RL, L and Cc. Position the 
components for the best possible wave 
shape—giving particular attention to 
the edges, 

Kveii in the most carefully planned 
circuits, Cc, the c(»upling capacitor, will 
add consideraiily to the stray capac¬ 
itance, If it is paper, the major cajiae- 
itance will Ik* between the outer foil and 



Fig. 7—Comblnafioi series and shunt peaking. 


ground. If the output capacitance is 
larger than the input capacitance, R1 
will normally be connected to the grid 
(low-capacitance) end of L, as in Fig. 
6. If Cc has a large capacitance to 
ground, this will add to the input capac¬ 
itance and C2 may be larger than Cl. 


12 I80mH 6K6 



Fig. 8—Commercial series-shunt high peaker. 


Check this by moving Cc to the plate 
end of L (A in Fig. 5). It is even worth 
while to try turning Cc end-for-end. 

In Figs. 5 and 6: 

L5 

RL = - 

V6.28 X f X C 

and L = 0,67 X C X HU 

where L is in henries, C in farads and 
f in cycles. Best results can he obtained 
by winding L on a form with a variable 
powdered-iron core. The core can be ad¬ 
justed for the he.st high-frequency re¬ 
sponse. Series-peaked circuits cut off 
sharply, so the further f is from the 
cutoff frequency, the flatter the fre¬ 
quency response curve. In some in¬ 
stances, it may lie necessary to shunt L 
with a resistor about 5 to 10 times RL 
to flatten the response. 

Series-shunt peaking is, as the name 
implie.«. a combination of both compen- 


Fig. 8 shows the series-shunt peak¬ 
ing network u.sed in the RC.-\ 641 TV. 
The 22,000-ohm resistor acro.ss L2 flat¬ 
tens the response peak that may be due 
to improper ratio of Cl to C2 or to dis¬ 
tributed capacitance of L2. Ignoring the 
wiring capacitance, Cl is the output 
capacitance of the 6AUG and C2 is the 
input capacitance of the 6K6-G, 

Fig. 9 is a partial schematic of the 
iconoscope jireamplifier used in the 
Navy ATK airborne television trans¬ 
mitter. The output of the iconoscope 
consists of signals ranging from about 
20 cycles to 4 me or higher at a very 
low level. This signal appears across the 
470,000-ohni iiqiut resistor of the 1649. 
The input capacitance of the 1649 
shunts the resistor and reduces the sig¬ 
nal level at high frequencies. LI and 
L2 constitute a series-shunt peaking cir¬ 
cuit with all reactances negligible up to 
1 me. The load impedance of Vl is the 
2,700-ohm resistor. Above 1 me, the ris¬ 
ing reactances of LI and L2 in combina¬ 
tion with the shunt capacitance boost 
the gain gradually to 4 me. This com¬ 
pensates for some of the losses at the 
input of VL The 22,000-resistor across 



12 3 4 5 6 7 12 3 4 5 6 7 

Fig, 10 (leftj—The ideal Vl-fo-V2 response. 
Fig. I I ( right}—Response of the high peaker. 


L2 controls its Q and assists in obtain¬ 
ing the desired response. Fig. 10 shows 
optimum response lietween the grid of 
Vl and the plate of V2. 

The “high-peaker” between V2 and 
V.‘l completes the restoration of highs 
lost at the input of Vl, The degree of 
peaking and the point at whicli it oc¬ 
curs may he varied by adjusting C2. 
Fig. 11 is the response curve between 


ICONOSCOPE 



1649 


V2 


--' 1 

sSoln' 


^RL/2,7K i270K I S ^2.7 k 

^ r-2V I- 82K 7 ^ 

i ^Li 

i39K [ f—^ 

1 loi 



-*■ B+400V 

r33K 




433K 


t0+4OOV 


-3V 


-6+3I8V 


note:- 1649 IS A SPECIAL NON.UICAOPhONIC 6AC7 


Fig. 9—Navy ATK airborne transmitter uses an R-C high peaker and L-C stage compensators. 


satioii method.^. The basic circuit is 
shown in Fig. 7. Here, Ll correspond.^ 
to L in Figs. 1 and 2 and L2 corresponds 
to L in Figs. 5 and 6, In this circuit, 
the 2 to 1 ratio of Cl and C2 shouUl 
be maintained. In this case. Ll and RL 
may have large capacitance to ground 
and it may he necessary to connect the 
shunt peaking network at A on the 
plate side of L2, In Fig. 7: 

RL = 1.8/6.28 X fC, 

Ll = 0.12 X RL‘ X Cs 
and L2 = 0.52 X RL* x Cs. 


the grid of V2 and the plate of V3, 

The compensating sy.stem employed 
depends largely on the desired gain and 
permissible phase shift at the highest 
frequency, f. In an uncompensated 
amplifier, gain at f is 70,7S of the gain 
at mid-hand. With shunt jieaking, the 
response at f is eiiual to the response 
at mid-hand. With series and series- 
shunt com pen.sating methods, the rela¬ 
tive gains are 150^; and 180'v when 
compared to the gain at mid-hand. 

If ))hasc shift is important series 
peaking is the most desirable system to 
use. 
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Compensating TV Amplifiers 


Special circuits bring up h.f, response 


By ROBERT F. SCOTT 


V IDEO amplifiers are resistance- 
coupled amplifiers with special 
compensating circuits added to 
increase the over-all band-width. 
These amplifiers are commonly used in 
television, radar, special oscilloscope 
circuits, and in numerous other applica¬ 
tions. It was shown in *HVide-Band Am¬ 
plifiers” (Radio-Craft, March, 1948) 
that high-frequency response is limited 
by the wiring and interelectrode capaci¬ 
tances shunting the output impedance 
of the tube. In ‘^High-Fidelity Ampli¬ 
fiers*' (Radio-Craft, May, 1948) we 
found that high-frequency response can 
be increased—at the expense of gain— 
by decreasing the size of the plate load 
or coupling resistor. The gain at high 
frequencies is equal to 

Gif 


VI ' (Req/Xcs)" 

where Gif = gniRoq, Xcs is total shunt 
capacitive reactance and 

RL X Kp X Rg 

Req =- 

RL X Rg f RL X Rp -- Rg -h Rp 

If Rp (the internal plate resistance 
of the tube) and Rg are many times 
larger than RL—as they should be for 
good h.f. re.sponse—RL will be approxi¬ 
mately equal to Req. High-frequency re¬ 
sponse varies inversely as the shunt 
capacitance and RL and directly as gm. 


Fig. 1, The inductance and shunt capac¬ 
itance, Cs, form a parallel tuned circuit. 
Fig. 2, resonant at some frequency out¬ 
side the high-frequency limit of the am- 



Fig. 1—L and Cs are parallel tuned circuit. 


plifter. The resonant frequency should 
be approximately 1.41 times the h.f. cut¬ 
off frequency for l)cst compromise be¬ 
tween linear amplitude, linear phase !*e- 
sponse. and voltage. 

In an amplifier using shunt peaking. 
RL is made equal to the reactance of 
the shunt capacitance, Cs, at cutoff fre¬ 
quency or 

1 

RL = .- - 

V6.28 X f X Cs 

where f is the cutoff frequency in cycles 
and Cs is the total shunt capacitance in 
farads. Input and output capacitances 
can l»e taken from a tube manual and 
wiring capacitance can be measured or 
estimated depending on the accuracy de¬ 
sired. The stray wiring capacitance av¬ 
erages between 10 and 15 ppf in a well- 


Toble I 


Tube 

gm 

1 micromhos) 

Figure of 
Merit 

6AK5 

5100 

750 

6AG5 

5000 

602 

6AC7/I852 

9000 

562 

6AG7 

11,000 

536 

EF-50 

6300 

484 

6AB7/I853 

5000 

385 

807 

6000 

333 

25L6 

9500 

322 

6SH7 

4900 

316 

6Y6 

7100 

308 

6AK6 

2300 

308 

6L6 

6000 

272 

6AQ5 

4100 

216 

813 

3750 

123 


The advantage of one tube over an¬ 
other can be determined by dividing the 
transconductance, gm, by the sum of the 
input and output capacitances of the 
tube. The resultant is called the /rV/a/c 
o/ vicrit. Table I shows the figure of 
merit and gm of a number of tubes suit¬ 
able for video amplifiers. 

One of the simple.st methods of com¬ 
pensating for the effects of shunt reac¬ 
tance is to insert an inductance L in 
series with the load resistor RL as in 



Fig. 2—Equivalent circuit of that in Fig. I« 


designed video amplifier that has !)een 
carefully laid out. 

To measuie the total shunt capaci¬ 
tance, connect a wide-i-ange oscillator 
and v.t.v.m. to amplifier as shown in 
Fig. Set the oscillator to a!>out 1.200 
cycles and adjust the output to aliout 10 
Volts or some convenient value. Measure 
the output of the amplifier. Increase the 
frequency—keeping the output of the 
oscillator constant—until the output of 
the amplifier drops to 70.7s of its value 
at 1,200 cycles. When the output of the 
amplifier ha.s dropped to this level, the 
shunt reactance equals the resistance 
formed when the internal plate re¬ 
sistance, the coupling resistance and the 
grid resistance are considered in par¬ 
allel. In order to calculate the total 


shunt capacitance present use the 
formula 


1 

Cs =- 

6,28 X f X Req 

where 


RL X Rp X Rg 

Req =-, 

RL X Rg -h RL X Rp -h Rp X Rg 

The wiring capacitance can be found by 
subtracting the sum of the input and 
output capacitances of the tubes and the 
input capacitance of the v.t.v.m. from 
the measured shunt capacitance. 

These measurements are made on an 
uncompen.sated amplifier. If peaking in¬ 
ductors are added later, their capac¬ 



itance to ground will add to the stray 
capacitance and make previous calcula¬ 
tions useless. If exact measurements are 
desired, connwt a .«<ingle pie of a small 
r.f. choke in the exact place where the 
peaking coil is to he mounted. Be sure 
to short-circuit the pie before beginning 
the measurements. 

The value of the necessary peaking 
inductance can be found fi'om 

C X HL= 

L =-. 

2 

Fig. 4 shows the shunt peaking con¬ 
stants used in a video amplifier with 
high-fre(|iiency response flat to 2.5 me. 
The inductances are w'oimd on forms 
with adjustable powdered-iron cores. 



Fig. A —Peaker gives flat response to 2.5 me. 


Figs. 5 and 6 show circuits for series 
peaking to compensate for high-fre¬ 
quency losses. These circuits function 
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a 10-inch set when the station changes 
from one sync generator to another, or 
from a local to a relay program, 

(2) The line voltage at the receiver 
may change. This changes the deflection 
voltages and high voltages, both of 
which aflfect the picture size, (For this 
reason also, a TV set that is adjusted 
in the service shop for correct size may 
be found to have a smaller or larger pic¬ 
ture on the owner's power supply.) 

(3) There may be some drift in the 
picture size or centering during the first 
hour of operation. 

For these and other reasons, experi¬ 
ence has taught that it is a practical 
necessity to make the picture extend 
slightly beyond the mask. 

The test pattern should be designed 
with this in mind. For example, if the 
pattern has small circles or other infor¬ 
mation too close to the corners, it may 
cause unnecessary headaches for the 
technician, because when the picture is 
made larger than the mask, the designs 
in the corner may be partly hidden. 
Some TV owners want to know why. 

The two arcs of circles in the NBC 
pattern (Fig, 1) are an aid in adjusting 
horizontal centering. The main black 
circle is used in adjusting vertical cen¬ 
tering. 

The television signal controls the in¬ 
tensity of the electron beam in the kine¬ 
scope, This beam produces a fluorescent 
spot of light on the inner face of the 
kinescope. It is this spot that “paints" 
the picture. 

For good definition or resolution, or 
ability to make very small details evi¬ 
dent and distinct in the picture, the spot 
must be small and round. It should be 
small enough so that the horizontal line 
structure can be seen distinctly, and it 
should be round in order to get the best 
definition from top to bottom and from 
left to right. 

If the spot is slightly elliptical or oval 
shaped, instead of round, it may be ro¬ 
tated by adjusting the focus control, as 
described below. 

The vertical avd horizontal wedges 
are used in adjusting focas; they pro¬ 
vide a check on the shape of the spot. 

Closely examine the separate lines to¬ 
ward the narrow end of the vertical 
wedge, and adjust the focus control so 
these lines are in best focus, or sharpest. 

Then look at the lines toward the nar¬ 
row end of the horizontal wedge, and 
see if a slight readjustment of focus 
improves the focus on these lines. 

If best focus on both the vertical and 
horizontal wedges is obtained at the 
same setting of the focus control, it may 
be assumed that the spot is round. 

If the setting for best focus is slightly 
different for the two wedges, it indicates 
that the spot is oval. In this case it is 
generally preferable to adjust the cow- 
trol for best focus on the vertical wedge. 

In most test patterns, the narrow ends 
of the wedges are intentionally placed 
near the center of the test pattern. By 
focusing here, it ensures that the picture 
will be in best focus at the center, which 
is desirable. 

Some test patterns, such as Fig. 2» 
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provide additional wedges in the corners 
to show whether the focus is good on the 
sides and top and bottom, compai'ed with 
the center. 

If focus is not reasonably uniform 
over the entire picture, it may indicate 
need for repositioning of the ion-trap 
magnet, or the focusing coil and focus¬ 
ing control. 

If the test pattern does not have 
wedges in the corners, the horizontal 
scanning lines can be observed to check 
focus over the entire screen. 

When focus must be adjusted on a 
program, without the help of a test pat¬ 
tern, it is generally satisfactory to ad¬ 
just for the finest scanning lines near 
the center of the picture. 

In projection receivers, there is the 
usual electrical focus control for the 
kinescope, and the mechanical focusing 
adjustments for the optical system. To 
prevent confusion, and to get the best 
possible pictures, it is important to ad¬ 
just the electrical focus first while look¬ 
ing at the kinescope, or at the reflection 
of the kinescope in the spherical mirror. 
The optical system should not be touched 
until the test pattern as seen on the 
kinescope is sharp and clear. 

If the test pattern has crossed lines 
in the corners and in the center of each 
side, and in the center of the top and 
bottom, they are very helpful in adjust¬ 
ing the reflective optical systems that 
are used in some projection receivers. 

Confrasf and brightness 

Almost all test patterns include’some 
form of shading blocks to assist in ad¬ 
justing contrast and brightness. 

The shading blocks have at least five 
shades: black, dark grey, medium grey, 
light grey, and white. The contrast and 
brightness should be adjusted so that 
each shade is distinguishable. With con¬ 
trast too high, the darker greys become 


black; and with contrast too low, the 
lighter greys become wa.«hed out. 

If brightness and contrast are set too 
high, the definition will suffer, owing 
to “blooming" of the kinescope spot. 
When the spot is too bright, it grows 
larger, and best definition depends on a 
small spot. 

Instead of shading blocks, sqme test 
patterns have a section of light grey 



rooA vchtically and vcmticallv Aoon momizomtallv 

CSTWTCHtD AT W) {3T«TC«CO AT LCri) 

Fig. 3—Grid pattern is good linearity check. 

background with white lettering, and a 
section of darker grey background with 
black lettering. This serves the same 
purpose as the shading blocks, and is 
more fool-proof, because few persons 
are aware of the significance of the 
shading blocks. 

Many test patterns are designed with 
a grey backgi ound to secure an* average 
modulation of 50This reduces the 
need for readjusting brightness and 
contrast when the station switches from 
the test pattern to an average program. 

The horizontal w^edges show lack of 
interlacing by a moire pattern, or wavy 
effect, toward the narrow end of the 
horizontal wedges. A moire pattern is 
somewhat similar to the effect that is 
seen when looking through two pieces of 
window screening, or at a piece of satin. 

The appearance of poor interlacing 
can usually be duplicated by turning the 
vertical-hold control slowly until the pic¬ 
ture is just beginning to move down. 
At this point the moire effect will be 
seen on the horizontal wedges. Also the 
horizontal scanning lines, instead of in¬ 
terlacing, will lay over each other. 
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Television_ 

Using TV Test Patterns 


W HEN something goes wrong 
in a television receiver, it 
generally shows up as a defi¬ 
nite symptom in the iticture. 
In no other tyjie of eleetr<*nic e<juipnient 
are the troubles and symptoms so clear¬ 
ly displayed before our eyes. 

If we learn to recognize these visible 
symptoms, we can quickly localize the 
ti-ouble to a itarlicular portion of the 
set. Even the complete absence of pic¬ 
ture and raster tells us to suspect cer¬ 
tain definite parts. 

There is no standard test pattern in 
general use. The nearest thing to a 
standai'd is the RCA ‘‘Indian head” 
monoscope, which is used by a number 
of TV stations. RMA has proposed a 
standard “resolution chart,” but for var¬ 
ious reasons it has not been ailopted by 
TV stations for air use. 

Many TV stations have designed their 
own test patterns, which, although dif¬ 
fering in appearance, aie all intended 
to facilitate adjustments and checks in 
both the transmitting equipment and in 
the receivers. 

Two typical test patterns, the NBC 
and the RCA Indian head, are shown in 
Figs. 1 and 2. The various elements are 
named in Fig. 1, an<l these names will be 
referred to in the following <liscussion. 

The controls for width, horizontal 
drive, and horizontal linearity, and the 


controls for height and vertical linearity 
should be adjusted so that: 

(1) The circles in the test pattern are 
as round as i>ossible, and 

(2) The test pattern is slightly larger 
than the mask appearing in front of the 
kinescope. 

If linearity is not correct, the circles 
will be flattened or egg-shaped. 

In judging vertical lineaidty, it helps 
if you lay your head on your shoulder 
and look sideways at the picture. This 
makes vertical nonlinearity more ap¬ 
parent. 

Many TV owners are extremely fussy 
about having the cii'cles exactly round. 
Some of them check the circles by hold¬ 
ing a small plate in front of the screen, 
and others measure the wedges to see if 
they are equal lengths. In some TV 
areas, this makes life extremely difficult 
for the television technicians, because it 
is an unfortunate fact that some sta¬ 
tions do not transmit goo<l linearity. 
Also, the linearity may be different from 
one camera to another. In one particular 
city, if the receiver is adjusted so the 
test-pattern circle is round on the first 
station, the second station will be egg- 
shaped vertically, and the third station 
will be egg-shaped horizontally. 

In the latter case, it is sometimes 
necessary for the technician to adjust 
the receiver for the best compromise 


By JOHN R. MEAGHER 

Reorinted from RCA Radio Srrvice News. RCA 
Tube Department, Harrison. N. J. 


linearity on all stations in the area. But 
it is preferable to select the station that 
is most likely to have correct linearity, 
and adjust the receiver on this stat.on, 
because in time the other stations will 
correct their nonlinearity. 

Fretjuently, it is necessary to install 
and adjust TV receivers at night or 
when there are regular programs, but 
no test patterns on the air. In such 
cases, it is possible to use a “bar gener^ 
ator” which produces a number of vei' 
tical and horizontal bars on the pic ture. 
These bars are “synchronized” by the 
sync pulses so that the bars remain sta¬ 
tionary on the pietuie. The set is then 
adjusted for equal spacing between the 
bars. 

A very useful hint for checking and 
adjusting vertical linearity when there 
are only i)rograms and no test patterns 
on the air, is to turn the vertical hold 
control so the picture keei)S rolling slow¬ 
ly from top to bottom. If the vertical 
linearity is good, the black vertical¬ 
blanking har will remain the same thick¬ 
ness in all positions from the top to the 
bottom. There is no similar easy way to 
check horizontal linearity. 

In a few test patterns, all circles are 
intentionally omitted: regularly spaced 
horizontal and vertical lines are used to 
cheek and adjust linearity, as shown in 
Fig, 3. This design of test pattern is the 
answer to the technician’s prayers, be¬ 
cause it avoids the trouble of the fussy 
customer who insists that the circles he 
exactly round, yet it provides a satisfac¬ 
tory means for adjusting linearity with¬ 
in reasonable limits. 

Of course nothing that has been stat¬ 
ed here should be used as an alibi to 
excuse poor linearity that is caused by 
incorrect adjustment of the receiver or 
by failure or change in value of com¬ 
ponents in the deflection circuits of the 
receiver. The question of whether the 
station or the receiver is at fault can \*o 
determined by experience with a number 
of different receivers, or by the use of 
a bar generator. 

Most TV set owners complain if the 
picture does not completely fill the mask, 
hut do not complain if a small portion 
of the picture is hidden behind the mask. 

It would seem reasonable to make the 
picture exactly the same size as the 
mask, hut this is impractical, because: 
(1) There is considerable variation in 
the horizontal and vertical blanking 
time on different stations, and on differ¬ 
ent sync generators in the same sta¬ 
tions. Actually there may be as much as 
%-inch difference in height or wddth on 
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VERTICAI WEDGE, 
TO CHECK HORIZ. 
RESOLUTION^ 


ADJUST FOCUS FOR 
BEST DEFINITION 
HERE 


HORIZ. WEDGE, TO 
CHECK VERTICAL 
RESOLUTION 


Shading blocks 

TO CHECK 
ADJUSTMENT 
OF CONTRAST 
& BRIGHTNESS 


CIRCLES & ARCS 
TO CHECK 
LINEARITY^ 



WEDGE 

CALIBRATION 

DOTS 


POOR interlace 
SHOWS moire 

effect here 


Fiq. I—-This typical test pattern helps owner and serviceman adjust set for best picture. 
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Another type of pressure recorder 
makes use of a very inj^enious a<Iai)ta- 
tion of the Wheatstone bridpre. Fipr. 4 
is a photoprraph of this device, which is 
known as an unbonded resistance wire 
strain gaupre. Its circuit difig.ani, which 
is that of a Wheatstone bridge, is repre¬ 
sented in Fig, 5. 

Whenever a wire is subjected to stress 
it becomes longer and thinner and, 
within limits, returns to its original 
length upon removal of the stretching 
force. Also, as the wire elongates and 
narrows, its elect ideal resistance in¬ 
creases, Therefore, the change in resist¬ 
ance and the reading of the galvanom¬ 
eter can he used as a measure of the 
force producing stress. 

The construction of the gauge is shown 
in the photo. It consists of two major 
parts: a frame, and an armature which 
moves with respect to the frame. The 
armature is supported by two very flex¬ 
ible susiiensions. The metallic filaments 
vhieh undergo resistance changes with 
stress are strung on the eight posts. 


Four of these are mounted on the arma¬ 
ture and the other four on the frame. 
One end of each element is fixed to an 
armature post and the other end to a 
frame jiost. 

The rod extending from the right 
side of the assembly is fastened to the 
armature. In the assembled instrument, 
the free end of the rod is attached to a 
metal diaphragm. The device operates 
just as does the photoelectric recorder, 
the changes in fluid pressure causing 
the diaphragm to bulge and relax. The 
movements of the diaphragm are trans¬ 
mitted to the armature via the rod. 
Hence, whenever the rod (and conse¬ 
quently the armature) is pushed to the 
left, the central pair of resistance-wire 
elements increases in length and the two 
outside elements contract. When the rod 
is pulled to the right by the diaphragm, 
the movement of the armature to the 
right will relax the central elements and 
stretch the outer pair. It is these four 
metallic filaments which are connected 
together to form the Wheatstone bridge. 
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Fig. 3^This is a typical direct-coupled amplifier for amplifying output of the phototube. 



Photograph of the blood-pressure measuring device diagrammed in Fig. 2. Plug is for wires. 
NOVEMBER, 1948 


The instrument is so constructed that 
the bridge is balanced and no current 
flows through the galvanometer when no 
pressure is applied to the diai)hragm. 



i 

Courtesy Stntham Lahonitorltts 

Fig. A —Unbonded resistance-wire strain gauge. 


Whenever the diaphragm is subjected 
to pressure, the stretching of one pair 
of elements and the contraction of the 
other pair unbalances the bridge. Cur¬ 
rent flows through the galvanometer 
and the galvanometer deflection is pro¬ 
portional to the pressure of the fluid 
on the diaphragm. 

Fig. 6 is a photograph of a perman¬ 
ent-magnet, six-trace galvanometer as¬ 
sembly. Small reflecting mirrors, which 
replace the pointer needle.s, pivot with 
the galvanometer suspension. They can 
be seen through the focusing lenses in 
the inset. This instrument throws a 
moving reflected image of the light 
source upon a traveling light-sensitive 
surface to produce a permanent tape 
recording. 

The author wishes to acknowledge the 
cooperation of the various manufactur¬ 
ers who supplied photographs for this 
article, particularly Statham Labora¬ 
tories for providing technical data on 
their strain gauges. 



Fig. 5—Strain gauge is a Wheatstone bridge. 



l*hoto courtesy HcUnml Rencarch Cor/t. 

Fig. 6—This is 6-trace optical galvanometer. 
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Electronics in Medicine 

Pari IIIPhotolubes and p]iotoele< tno cells find 
e\leiisiv(‘ use in medical diagnosis an<l examination 

By EUGENE THOMPSON 


T he photocdectric technique most 
widely used by the me<lical pre^fes- 
sion is phntoeJi rti iv tnj or, 

as it is sometimes called, jthotom- 
cfrjf. The reason for its jn'eat popu¬ 
larity is the astonishing lapidity and 
precision of this method of performing 
laboratory analyses, as compared to the 
older, time-consuming, and often inac¬ 
curate chemical procedures used for the 
same analyses. 

In photoelectric colorimetry the physi¬ 
cian treats the blond, urine, or other 
material containing the substance to be 
analyzed, so as to produce a colored 
product. The color intensity is then pro- 
l)ortional to the concentration of the 
sub.stance in the blood, urine, or other 
sample. 

The depth of color of the solution is 
measured with the photoelectric color¬ 
imeter as indicated in Fig. 1-a. The light 
source and the battery arc held to stand¬ 
ard values, and the rheostat is pre¬ 
viously calibrated. When the filtered 
light rays pass thriugh the test tube 
containing the coUned solution, the 
amount of light sti king the phot(> tube 
varies with the depth of the color. The 
amount of light, in turn, determines the 
resistance of the ph( totuhe and the read¬ 


ing of the galvanometer G. Comparison 
of the reading with a previously made 
curve showing current iT/sns concentra¬ 
tion gives the physician the desired 
information. 

Another type of photometer employs 
a photovoltaic cell. The circuit is shown 
in Fig. 1-b. The physical arrangement 
is the same as that of Fig. 1-a. 

One of the most important items of 
information needed by the physician is 
the arterial blood pressure. This may be 
determined by the indirect method using 
the familiar cloth cuff which the physi¬ 
cian wraps around the patient’s arm 


and inflates. This procedure is some¬ 
what inaccurate, does not permit contin¬ 
uous blood-j)ressure lecording, and is 
not very suitable for determining the 
venous blood ])ressure. It is being re¬ 
placed in many institutions by the direct 
method in cases which are serious 
enough to require more than the routine 
physical examination. 

In the direct method of blood pressure 
measurement the physician inserts a 
hypodermic needle into an artery or 
vein (depending on whether the arterial 
or venous pressure is being measured). 
Fig. 2 is a cut-away view of one type of 
instrument used. A photograph of it 
apjH'ar.s on page 41. 

The device is filled with sterile iso¬ 
tonic salt solution, and the needle intro¬ 
duced into the blood vessel. As the blood 
pressure varies, the pressure changes 
are transmitted through the needle and 
salt solution to the recording chamber. 
As the transmitted fluid pressui-e rises 
and falls within this comiiartment, the 
flexible rubber diaphragm bulges and 
relaxes in step with the fluctuations. 
The movements of the diaphragm alter 
the position of the light gate cemented 
to its surface. This motion of the gate 


light reaching the phototube, the outi)ut 
of which varies accordingly. 

The resulting signals are then fed in¬ 
to a direct-coupled amplifier—such as 
the one shown in Fig. 3—the output of 
which actuates an optical galvanometer 
or electro-magnetic recording stylus. 
Both of these recording devices were de¬ 
scribed in a previous article on electro¬ 
cardiography ( Radio-Craft, Marc h, 
1948), 

Resistance-capacitance-coupled, trans¬ 
former-coupled, or impedance-coupled 
amplifiers cannot be used. Direct- 
coupled ami)lifiers respond at zero or 


very low frequency. If a d.c. signal is 
applied to the input of such an amplifier 
and maintained^ the galvanometer or 
recording arm connected to the ami)lificr 
output will be deflected and maintained 
in the deflected position. If an a.c. signal 
is superimposed on this d.c., the lecord- 
ing deviee, besides holding an initial de¬ 
flection proj)Oi‘tional to the d.c., will 
fluctuate about the d.c. point in step 
with the superimi)Osed a.c. 

The d.c. component is the phototube 
output for some mean value of blood 



Fig. 2—Talcing blood pressure with phototube. 


jiressure. The a.c. component is the vari¬ 
ation, above and below this mean value, 
lu’oduced by the tube in response to the 
fluctuations of blood pressure above and 
l)elow its mean pressure. Only dii'ect- 
coupled (d.c.) amidifiers are usable be¬ 
cause other types will not pass the d.c. 
component (the mean blood pressure), 
but only the a.c. signal (the periodic 
variations). Hence, they are of no value 
for quantitative analysis. 

Modification of this pressure recorder 
makes it useful for other measurements. 
For example, if a length of small rubber 
tubing with a balloon at its free end is 
substituted for the hypodermic needle, 
the device can be usecl for studying the 
activity of the lungs, the stomach, or 
any part of the gastro-intestinal tract. 
For the latter application, the instru¬ 
ment is filled with some material opaque 
to X-rays, such as barium, and the bal¬ 
loon and tube passed through the mouth 
and down the throat. The barium per¬ 
mits the physician to see the position of 
the tube while it is in the patient’s body 
on a fluoroscope. 


produces variations in the amount of 



LIGHT SOURCt COLORED SOLUTION IN TUBE 

Fig. I—Photoelectric colorimeter enelyzes e substance by measuring the depth of its color. 
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ELECTRON TUBE CONFERENCE 

N ot so lonp: apTo electron tul)es were 
associated exclusively with com¬ 
munications. Xo\v more and more are 
I’equired foi* special insti’uments such as 
computing machines, one, the ENIAC, 
usinj^ 18.000 tubes. Many electronic in¬ 
struments require grreat uniformity and 
precision in tubes. 

The increasing: use of tubes in re¬ 
search and industry inspired an Elec¬ 
tron Tube Conference which was held 
recently in Philadelphia. Tube makers 
met tube users, and there was an oppor¬ 
tunity to exchange recommendations. 
The most frequent defects in tubes 
are short circuits, broken beads, uncer¬ 
tain life, and low emission. 

Among suggested improvements were 
a 10,000-hour life span, lower hum and 
microphonics, freedom from unexpected 
failure, and 10'< tolerance in character¬ 
istics. 

The following basic tul>e types were 
discussed at the conference: double¬ 
diode (GHO), pentode amplifier (6SJ7), 
gating tube {6SA7), double-triode 
(6SN7), and beam power (GLG). Elec¬ 
trometer and voltage regulators were 
also analyzed. 

One of the most common circuits used 
in electronic instruments is the trigger 
circuit which usually employs a 6SN7 or 
similar type. For example, about half 
of the tubes in the ENIAC are 6SN7^s. 
Experience shows that this tube has a 
life expectancy of about 15(t years of 
intermittent life, provided it passes the 
first 100 hours without developing a 
defe<*t. For trigger use, it was recom¬ 
mended that the tul)e be kept within 
closei’ tolerance than at present The 
most important characteristic is the bias 
required for plate cui’rent cutoff. 

In pentode amplifiei-s, the important 
factor is uniformity. Of course sufficient 
degeneration cancels out the need for 
tui)e uniformity, but more gain is then 
required. If the 6SJ7 could be made 
more nearly uniform, it would be pos¬ 
sible to get higher gain in each stage. 
In some cases stages could be eliminated. 

Tubes of the 6SA7 type find different 
uses in communications than in indus¬ 
try. For radio the present tul)e is satis¬ 
factory. However, industry requires a 
gating tube. The two controlling grids 
must have independent control over the 
output and each should operate from 
cutoff to the positive grid region. It was 
recommended that an entirely new tube 
be developed for this purpose. 

A more rugged, longer-life tube was 
recommended for the GLG beam tube. 
Improvements wei'e asked for in leak¬ 
age. hum. mici’ophonics, and noise. The 
tube would have to be redesigned me¬ 
chanically to stand shock aiid vibration. 

The plan also includes mo it* co!K<erva- 
tive voltage, current, and temperature 
ratings, without much change in the 
present gain and output. This could be 
done by i'e<lesigning the tube structure. 

It is felt that the conference will re¬ 
sult in improved tube design. 

A second confei'ence on electron tubes 
is planned for next year.—/. Queen 


Fig. 5—The Modernair uses a book condenser lor tuning. Case and chassis are white plastic. 


because the electromagnetic vibratory 
system is so small. 

The editors were surprised at the high 
sensitivity of such a low-priced (under 
$5.00) toy telephone. Conversations 
were held without difficulty and with 
good intelligibility. 

The Little Or])han Annie Portable 
Ua<lio-Phone, a small radio receiver 
made l>y the same manufactuicr. ap¬ 
pears in Fig. 3 alongside a regular tele¬ 
phone instrument. Inside the red plastic 
base of the Radio-Phone are the com¬ 
ponents, consisting of a tube, coil, con- 
dcn.ser, and batteries. See Fig. 4. An on- 
off switch is on the fi‘ont of the case and 
antenna and ground cl ip-leads come 
from the roar. The headphone is con¬ 
tained in the handset, in the same place 
whei’e a telephone i‘eceiver would nor¬ 
mally be. Theie is, of course, no trans- 
r*dtter in the handset. 

The set is tuned by rotation of the 
telephone dial. The tuning element is a 
coil with a movable core. This perme¬ 
ability tuner is linked to the dial by a 
dial-cord arrangement. The dial is not 
calibrated though the numbers from 
1-0 can be used as a guide. 

While an outside antenna aids recep¬ 
tion, especially in weak-signal areas, 
clipping the antenna lead to almost any 
metal object will suffice if there is a 
strong local signal. .The insi<le of the 
cover of the box in which the radio 
comes is metallized and a terminal is 
provided for attaching the ground wire. 
This counterpoise giound also helps re¬ 
ception. In downtown New York City 
the box cover w’as attached to the an¬ 
tenna lead and the radio w'as car lied 
around, giving good reception almost all 
the time. The .sound was not always 
loud hut it was sufficient. 

The Modernair, pictui’ed in Fig, 5, 
uses almost exactly the same circuit as 
tile pi’evious set. It is made by the 
Vaugh Manufactui’ing Co. The tube, 
however, is a 1L4 and tuning is done 
with a “hook” condenser. This condenser, 
which looks like a large-size compression 
trimmer is compi-e.ssed and exjianded by 
the pla.stie tuning shaft, which screws 
in and out of a threaded hole, The slide- 
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rule tuning indicator is moved by a gear 
on the tuning shaft. The on-off switch is 
on the rear of the case. The plastic 
“chassis,” shown on the left in Fig. 5, 
holds all components except the tuning 
indicator. It fastens to the hack of the 
case with thi'ee machine screws. Bat¬ 
teries are exposed at the rear for easy 
replacement. Two pen-light cells and 
miniature 22Vi»-volt batteries are used. 
A standard single earphone is perma¬ 
nently attached. A tryout shower I about 
the same results as the previous re¬ 
ceiver. 

General Electric^s toy record player, 
shown in Fig, G, is all-electronic. A 
stamlard electric motor is used. The am¬ 
plifier, powered from 117-volt a.c. or d.c. 
lines, puts a maximum of three-<juarters 
of a watt output into a built-in 4-inch 
PM speaker. Two tubes are used, a rec¬ 
ti her and an amplifier. The pickup is a 
high-output crystal with replaceable 
needles. Since it is made especially for 
children, care w^as taken to make it safe. 
All electronic parts are inside the case 
away from prying hands, and the metal 
pickup arm is sufficiently isolated from 
the power line to avoid any shock. 

The player will handle ordinary 10- 
and 12-inch records, as well as those 
made for children in the 6- and 8-inch 
size. 

Though the amplifier will operate on 
d.c. the motor will not. 


Fig, 6—Complefe G-E phonograph for children. 
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fig. I—The Buck Rogers phone instrumeni. 


Fig. 3—Toy radio af leff Is tuned by turning fhe "telephone" dial. Standard phone at right. 
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KOi^iCS 
in the Toy World 


ufactuied liy Da-Myco Products Com¬ 
pany ot New York. AltluniKh there is 
nothin^' supersonic about this toy, it 
does Kive very usable 2-way communica¬ 
tion without any batteries. The two 


By 

RICHARD HENRY 


JlK(2) 


T hat this is the a>re of electronics 
is made clear by the multitude of 
elect I’onic <le vices which appear 
evei y day in business and at home. 
The youn^rer generation also has a place 
in the world ot electI'onics. for even very 
yolln^r children will enjoy many of the 
new ele<.‘tronic toys put on the market 
recently. Amon^ the tie vices especially 
tlesiirtietl for children are a sound-pow- 
tned 2-way telephone, a small all-elec¬ 
tion ic recoi’d player and miniature ratiio 
receivers oiieratin^ on tiny batteries and 
selling; for less than $5. 'Kbese devices 
widen the jriilf hetwetm a chiUrs life to¬ 
day and the raK-doll-and-coaster-wagon 
eia of a few years a^ro. 

One of the mo.st inttMe.stin^’ of these 
jrad^rets is known as the Puck Kovels 
Supersonic Two-Way Transceiver, man- 


liii" ■ii!!illl -' 


estinjr that it well deserves the attention 
of telephtme receiver manu fact urers 
who wish to try for the Kreatest possible 
sensitivity. Tliey work on the electro¬ 
magnetic principle tir.st discovered by 
Alexander Graham Hell. The earphones 
are. therefore, reversible—each can he 
u.sed also as a transmitter as, in fact, 
it is. 

In the usual earphone a rather thick 
soft iron diaphravrm is u.sed. Its diam¬ 
eter is usually about 2 inches. If very 
stronjr magnets are used the entire dia¬ 
phragm is pulled down; this greatly im¬ 
pedes vibration making a fairly strong 
current necessary for operation of the 
telephone. 

The makers of the new toy have 
^rotten around this ditliculty and actually 
made an earphone which is self ami)lify- 


MAGIC COVER I 


Fig. 2—Parts of the earphones. A—Cap made 
of plastic; B—Diaphragm; C—Reinforcing disc 
on armature; D—Armature; E—Wire connecting 
armature to diaphragm; F—Cushion ring; G— 
Plastic case: H—Brass shell; J—Coil winding; 
K—Alnico magnet. Units receive and transmit. 

identical instruments used are shown in 
the pliotoKraph and cutaway diawin^rs 
of Fi^rs. 1 and 2. 

Kaeh instrument is a specially de- 
sijrne<l earphone. These lii^rhly ingenious 
self-ami)lifyinK earphones are, of course, 
a toy, but the principle used is .so inter- 
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Fig. 4—Diagram of Orphan Annie Radio-Phone. 

injr. Instead of the 2-inch iliaphrajjm, 
they have u.sed a very small iron dia- 
phrairm nieasurinjr % inch in diameiei-. 
This is fastened rigidly to a thin brass 
amplifyinjr cone which is al)le to swin^r 
freely umler the influence of the small 
<liaphia^m. A powerful electro-niaKnet 
can now be used without hampcM-inj; 
vibration. .An .Alnico magnet is used in 
the tov. Great sensitivitv is available 
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first. The discriniiiiator is a Foster-See¬ 
ley circuit iisin^r crystal diodes. The 
2E.‘^6 a.f. amplifier is transformer- 
coupled to a receiver in one end of the 
haiulset. A switch on the handset oper¬ 
ates the filament ehanjreover relay to 
switch power t(» the transTuitter. 

The tronsmiff'er 

There aie 8 tubes in the transmitter; 
two are miniature and the others are 
suhminiature types. The 5672 crystal 
oscillator, No. 14. is wired with the 
crystal between the trrid and screen 
jj:rid. The siirnal from the oscillator 
to the 2h].‘h) phase modulator. This tube 
is so connected across the output of the 


oscillator that the phase of the signal 
varies with the audio signal at the ^rid 
of the modulator. Transformer couplinjr 
is used between the microphone and the 
control-trrid of the modulator. 

The pha.se modulator i.s followed by a 
2Eih) buffer operatinjr straijrht-through. 
Two triplers and a doubler raise the 
phase modulated sii»:nal to the operating 
freijueney. The .second tripler uses a pair 
of 2E’Urs in parallel. 

Construction 

Construction and niaintainarice of a 
1!I-tube unit as compact a.s this Handie- 
Talkie transmitter-receiver would pre¬ 
sent many problems were it not for the 


cellular type of construction. The tubes 
and all components associated with each 
stape are on plu^r-in sub-assemblies. 

This type of construction simplifies 
servicing and reduces to a minimum the 
time a unit must remain out of service 
for repairs. As soon as a defective stage 
is isolated, it can be replaced by a good 
one and the unit put back in service. 

The defective unit can be repaired at 
a more convenient time and placed in 
stock for replacement purposes when 
needed. 

Metering points are provided for 
trouble-shooting and adjusting the 
transmitter power amplifier or the re» 
ceiver mixer and limiter circuits. 
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The top cover and nine of the plug-in units have been removed to show chassis construction. 




Each of the plug-in units has a plug at the bottom. There are wiping contacts at the top* 


Crystals for the high-frequency model 
range from 6.15 to 7.98 me and those 
in the low-frequency set are between 
4.65 and 6.31 me, L3, in the scieen- 
grid circuit, is adju.sted to i*esonate 
at three times the crystal fre(]uency. 
The third harmonic of the crystal is 
amplified and coupled to the grid of the 
5672 fre(]uency doubler, No. 13. The out¬ 
put of the doubler—six times the o.scil- 
lator frequency—is the heterodyning 
frequency. It is coupled to the input of 
the mixer, No. 4, through L4 and L5. 
The heterodyning frequency is 2.1 me 
lower than the operating frequency. 

The mixer works into a 3-stage 2.1- 
mc intermediate-frequency amplifier. 
Miniature i.f. transformers are used. 
The primary and secondary coils of 
each are tuned by varying the position 
of powdered-iron cores within the coils. 
The secondary of the i.f. output trans¬ 
former feeds into the grid of the first 
stage of the cascade limiters. Both lim¬ 
iters have the same time-constant but 
the second limiter is operated at a 
lower plate voltage than the first. This 
second stage removes any amplitude 
variations that may pass through the 
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Cover Feature 



This is the portable radio set. The antenna,handset and bottonn cover have been rennoved* 


llafliio can be ai« 

a vital link between 
workinjl teams. The 
new Motorola FM 
Handie-Talkie unit is 
suitable for many 
inilustrial ap|»lieati«»us 

T he new Motorola FM Handie- 
Talkie* transmitter-receiver unit 
is designed for use by police, fire¬ 
fighters, public-utility and construc¬ 
tion workers, rescue and emergency 
teams and in other applications where 
a light-weight, low-power transmitter- 
receiver is required. Its 9,8 pounds in¬ 
clude an 8-tube transmitter and 11-tube 
receiver. Its case is 10 inches high, 12% 
inches long and 3% inches wide. It is 
designed to be carried in the hand or 
strapped to the body, A handset clips 
into a cradle on top of the case when 
not in use. 

A 43-inch base-loaded whip-antenna 
is standard equipment, but any 50-ohm 
antenna can be used to increase the 
range when the unit is used in fixed or 
semi-fixed locations. It is normally sup¬ 
plied with a battery power pack. Vibra¬ 
tor packs and a.c. supplies are also avail¬ 
able. 

A power switch is located on one end 
of the case. The receiver remains on 
when the switch is closed. The trans¬ 
mitter is turned on and the receiver off 
in the standard manner by a push-to- 
talk switch on the handset. The trans¬ 
mitter and receiver are crystal con¬ 
trolled. 

The Handie-Talkie radio is available 
in two models. The FHTR-IAL and 
FHTR-lAH operate on any predeter¬ 
mined frequency in the 25 to 40-nic and 
39 to 50-mc bands respectively. The 
units are tuned to the desired frequency 
at the factory. 

A unique cellular construction is used 
in the chassis. There are 19 cells, each 
housing a complete plug-in stage. These 
cells are shown in the photographs and 
are numbered and separated by broken 
lines on the diagram on pages 36 and 37. 


The receiver 

There are 11 subminiature tubes in 
the receiver. They are: 2E36, first r.f, 
amplifier; 2E32, second r.f. amplifier; 
5672, oscillator-multiplier; 5672, multi¬ 
plier; 2E36, mixer; 2E32's as first, sec¬ 
ond and third i.f, amplifiers and cascade 
limiters; and a 2E36 audio amplifier. 
Crystal diodes are used in the discrim¬ 
inator circuit. 

The grid of the first r.f. amplifier, 
cell No. 2, is capacitance-coupled to the 
plate end of LI. the power-amplifier 



tank coil of the transmitter. This is 
the common antenna secondary coil for 
both transmitter and receiver, L2 couples 
the resonant coil to the antenna when 
transmitting and receiving. All coils be¬ 
tween the antenna and the grid of the 
mixer are tuned to the operating fre¬ 
quency. 

Low-frequency crystals are used in 
the crystal oscillator-multiplier. No. 12. 
The crystal is between plate and grid. 
A third harmonic is developed in the 
screen circuit. (Coni, on next page) 



*Trade mark of Motorola, InC. 


Four ol the nineteen plugdn stages are shown. Cellular construction simplifies servicing. 
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the ratio detector, connect the network 
from plate to grround of the next to the 
last i,f, tube. In Philco sets, connect it 
from plate to ground of the last i.f. 
stage. (It is important to keep the sig¬ 
nal generator output as low as possible 
for all i.f, and r.f, adjustments.) 

First place the load network across 
the proper stage as outlined above and 
adjust the secondary trimmer of that 
stage for maximum output. Then re¬ 
move the loading network and connect 
it from the grid end of the same trans- 



3—Mofer connection for retio detector. 


former to ground. Align the primary 
trimmer for maximum output. Follow 
this routine through to the first i.f. 
stage, adjustments being made with the 
signal generator connected to the con¬ 
verter control grid. After the adjust¬ 
ments have been completed remove the 
loading network. 


Front-end olignment 

Connect a 70-ohm resistor across the 
signal generator output terminals and 
connect the output leads to the antenna 
terminals of the n^ceiver. With the gen¬ 
erator and receiver set at 105 me, ad¬ 
just the oscillator trimmer for maxi¬ 
mum output. Set the receiver to 88 me 
and check oscillator tracking by tuning 
the generator slightly to either side of 
this frequency. Spread or compress the 
turns of the oscillator coil very slight¬ 
ly, if necessary, to bring the signal gen¬ 
erator in at the 88-mc setting. Then re¬ 
peat the adjustments at both ends of 
hand until no further improvement is 
noted. 


LAST IF TRANS 

r 


F M IO O O REACTANCE CONTRa SECTION 



SHORT TO GND WHILE ALIGNING 
IF TRANSFORMERS 

SHORT POINTS X TO X WHILE 
ADJUSTING OSC SECTION 

Fig. A —Philco defector contains oscillator- 


Set the generator and receiver at 105 
me and adjust the converted trimmer 
for maximum output. Rock the tuning 
condenser of the signal generator when 
making this adjustment. 

If the receiver has no r.f. stage, make 
the adjustment as follows: connect two 
30-inch lengths of wire to the signal 
generator and two identical lengths to 
the receiver antenna terminals. Bend 
each to form a simple dipole and place 
the generator several feet away from 
the receiver. Set the generator and re¬ 
ceiver to 105 me and adjust the r.f. 


trimmer for maximum output. Set the 
generator and receiver to 92 me and 
check tracking of the converter grid 
with a tuning wand. A decrease in sig¬ 
nal when either the iron or brass end is 
inserted in the coil indicates proper 
tracking. If the output increases with 
brass inserted, spread the coil slightly; 
if the output inci eases with the ii*on end 
inserted, compress the coil. Repeat all 
oscillator, convtM’ter, and r.f. adjust¬ 
ments until maximum results are ob¬ 
tained. 

Limiter ond detector 

In receivers using two limiter stages, 
the second limiter must be adjusted be¬ 
fore proceeding to the detector. 

With the d.c, indicating meter still 
connected as before, connect the signal 
genei'ator to the grid of the i.f, stage 
preceding the first limiter and connect 
the loading network from plate to 
ground of the same stage. Then care¬ 
fully retune the generator to the cen¬ 
ter intermediate h’equency, as indicat¬ 
ed by maximum reading on the meter. 

Remove the loading network aiul con¬ 
nect the indicating meter to the grid 
of the last limiter. With the generator 
connected to the first limiter grid, con¬ 
nect the loading network from the first 
limitei' plate to ground. Adjust the in¬ 
put trimmer of the second limiter for 
maximum reading. Then, with the load¬ 
ing network connected from the second 
limiter grid to ground, adjust the first 
limiter plate trimmer for maximum out¬ 
put. Remove the meter and loading net- 
woi’k. 

For detector adjustments, an FM sig¬ 
nal generator and oscilloscope should be 
used to oliserve detector linearity. If 
these instruments are not available, 
proceed with the AM generator. For all 
detector adjustments, use an insulated, 
nonmetalHc alignment tool. Alignment 
procedure depends on the type of de¬ 
tector circuit incorporated in the re¬ 
ceiver. 

With the Armstrong discriminator, 
connect an audio output meter across 
the speaker voice coil. With the signal 
generator connected to the grid of the 
i.f, stage preceding the limiter (but 
with loading network and d.c. indicat¬ 
ing meter removed), tighten the dis¬ 
criminator balancing trimmer to detune 
the circuit. With the output of the sig¬ 
nal generator as low as possible, ad¬ 
just the plate trimmer (Cl in Fig, 2) 


for maximum audio output. Adjust the 
balancing trimmer (C2) for minimum 
audio output. The output should in¬ 
crease sharply on either side of the min¬ 
imum setting. 

Rotio detector 

Connect the d.c. indicating meter as 
shown in Fig. 3, (Use the 10- or 50- 
volt range of the meter.) Connect the 
generator to the grid of the next to last 
i.f. tube; connect the loading network 
from plate to ground of this stage. Re¬ 
set the generator to the center inter- 
mecliate frequency, as indicated by a 
maximum reading on the d.c. meter. Re¬ 
move the loading network. 

First adjust the diode trimmer (C2 
in Fig. 3) for maximum output, then 
adju.st the plate trimmer Cl for maxi¬ 
mum reading. Remove the d.c. meter 
and retiim C2 for minimum audio out¬ 
put. Output should increase sharply on 
either side of the minimum setting. 

The Philco detector (Fig. 4) is ad¬ 
justed by tuning the oscillator section 
to zero beat with the signal generator, 
which is tuned to the center intermedi¬ 
ate frequency and connected to the 
i.f. stage immediately preceding the de¬ 
tector. 

With the audio output meter across 
the speaker voice coil, connect the gen¬ 
erator to the ini)ut of the last i.f. stage 
and the loading network across the pri¬ 
mary of the last i.f, transformer. 

With the oscillator grid (pin 2 of the 
FMIOOO tube) grounded, modulate the 
signal generator and retune to the cen¬ 
ter intermediate frequency, as indicated 
by maximum audio output. (For thi.^ 
adjustment keep the generator output as 
low as possible.) Then remove the short 
and take out the loading network and 
output meter. 

Short pin 4 of the tube to the audio 
load resistance R (Fig, 4). Then turn 
off the generator modulation and adjust 
the oscillator trimmer Cl to zero beat. 

Remove the short and adjust the re¬ 
actance-control trimmer C2 for zero 
beat. This adjustment is rather sharp; 
use a very low input signal from the 
generator. 

This step-by-step alignment proced¬ 
ure is the one recommended by Philco 
for alignment of FM receivers without 
an FM signal generator or oscilloscope. 
The Philco Model 7070 r.f. signal gen¬ 
erator was used for making the ad¬ 
justments. 


FM STATIC SHIELD 


My FM receiver was picking up auto¬ 
mobile spark interference. Working on 
the theory that noise travels in straight 
lines, I made a shield and placed it on 
the antenna mast so that it intercepts 
ignition radiation from cars on the 
road below, but allows the FM signals 
to pass over the top of the shield and 
strike the antenna. The scheme is shown 
in the drawing. 

The shield is made from metal lath 
such as that used as a plaster base in 
most houses. It can be obtained at any 
lumber yard. The sheet is bent into a 


U-shaped trough and held that way 
with heavy wires. It is mounted on the 
mast (which passes through a hole in 
it) just below the dipole. 

The shield eliminated about 909^ of 
the noise. 


Hap Kingsland, 

Home, Idaho 
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i limning FM Receivers 


By JOHN B. LEDBETTER 


I T IS a relatively simple matter to 
ali^n an FM receiver when the serv¬ 
ice manual is available and the prop¬ 
er instruments are on hand. But when 
a new or unfamiliar receiver comes into 
the shop without alignment instructions 
or when the FM signal generator and 
oscilloscope usually specified in the serv¬ 
ice manual are not available, proper 
alignment becomes a more difficult un¬ 
dertaking. 

Most FM rc»ceivers can he aligned 
with an AM signal generator, i)rovid- 
ed the generator’s frequency range ex¬ 
tends to 105 or 110 me, and provided 
the serviceman knows the proper func¬ 
tion of each stage of the receiver. The 
only additional equipment needed is an 
oiit])ut meter, a 20.000-ohm-per-volt d.c. 
meter, an insulated alignment tool, and 
a tuning wand. 

Circuit characteristics 

In an FM receiver, the r.f., converter, 
and oscillator circuits may be aligned 
by peaking for maximum output. They 
are heavily damped to allow broad re¬ 
sponse, and present no unusual prob¬ 
lems in alignment. 

The main difference between i.f. 
transfornicis in .AM and FM receivers 
is the band width. The maximum width 
required in the best AM receivei’s is 10 
kc, whereas an FM i.f. transformer 
must have a flat-top characteristic over 
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Fig. I—Meter placement for aligning i.f.’s. 


a band width of 200 kc. Two liasic meth¬ 
ods are used to obtain wide-band re¬ 
sponse: overcoui)led transformers and 
single-peak transformers. 

For overcoupling the i.f. coils have 


You can olijy^ii any FM receiver wiflioiit an 
FM }u(eiiei*alor or This arlicle ^'ives tlie 

ali^iiiiieiit procedure in step-hy-step fnsliioii 


been placed physically close together, 
past the point of critical coupling, so 
that a flat-to])ped response curve is ob¬ 
tained. Transformers of this type can¬ 
not be aligned by peaking for maximum 
out])ut. An attempt to align over coupled 
transformers by peaking would throw 
some or all the i.f. tuned circuits off 
the center frequency. 

Single-peak i.f. transformers are de¬ 
signed to have relatively high gain at 
the center fre<iuency, at the same time 
having a Q sufficiently low to give broad 
response over the required band. They 
may be peaked for maximum output. 

Thiee basic types of detectors are in 
use. They are the Armstrong discrim¬ 
inator. the ratio detector and the Philco. 

The Armstrong system employs a 
duo-diode frequency discriminator, pre¬ 
ceded by one or two limiter stages. An 
amplitude-modulated signal cannot be 
used for alignment because the limiters 


LIMITER 



Fig. 2—This is 


remove most of the AM component from 
the i.f. signal. However, since the i.f. 
signal causes d.c. grid-cui’rent flow in 
the limiter which is de])endent on the 
signal amplitude, i.f. alignment adjust¬ 
ments can be made with an ordinary 
20,000-ohni-per-volt d.c. meter as the 
tuning in<licator. (See Fig. 1.) To i)re- 
vent detuning the limiter a 100,000-ohm 
resistor should be inserted in the test 
prod when it is attached to the Arm¬ 
strong circuit. The meter may be used 
for all r.f. and i.f. adjustments; it 
should be connected across the first lim¬ 
iter output if two limiters are used, then 
connected to the second limiter for 
alignment of the first limiter stage. 

In the ratio detector, which also uses 
two diodes, a high-capacitance condens¬ 
er is charged at a varyijig rate by the 
i.f. signal. 



the Armstrong discriminator. 


The Philco detector has a special tube 
(FMlOOO), part of which acts as a Col- 
])itts oscillator operating on the center 
intermediate frequency. The i.f. output 
is fed into an injector grid of this tube, 
and the reactive coupling between the 
pentode section and the oscillator causes 
the latter to lock in and follow the fre¬ 
quency variations of the i.f. signal. In a 
receiver employing the Philco detector, 
the oscillator control grid must he short¬ 
ed to ground before the r.f. and i.f. 
stages can be aligned. The pentode sec¬ 
tion then acts as a regular AM detector; 
and r.f., i.f., and oscillator adjustments 
can be peaked with a modulated AM sig¬ 
nal generator for maximum output. 

I.f, alignment 

First determine the type of detector 
employed. Then connect the signal gen¬ 
erator accordingly. In the Armstrong 
detector the generator is connected to 
the last i.f. stage preceding the limiter, 
or to the first limiter if two are used. 
In the ratio detector, the genei‘ator 
should be connected to the control grid 
of the next to the last i.f. stage. 
(Alignment is always begun with the 
last i.f. stage and worked back to the 
converter.) In the Philco circuit, the 
signal genei’ator is connected to the con¬ 
trol grid of the last i.f. tube. 

With overcoui)!ed i.f. stages a loading 
network, consisting of a 0.1-uf con¬ 
denser in series with a 4,70()-ohm re¬ 
sistor, must be placed across the coil 
Opposite the one being tuned, to allow 
each coil to be aligned for maximum 
output without affecting the center fre¬ 
quency of the other. If you are not 
sure whether the receiver has over¬ 
coupled or single-peak i.f. stages, con¬ 
nect the loading network anyway and 
pi‘oceed as if the stages were over¬ 
coupled. Use of the network will not af¬ 
fect the tuning adjustments in single- 
peaked stages. 

In the Armstrong circuit, the load net¬ 
work is connected from limiter plate to 
ground (first limiter plate to ground 
if two limiter stages are employed). In 
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RYl opens contacts C and 7 to turn off 
the recorder. 

When a sij^nal is i-ecoived, C8 charp^es 
throujjh contacts 3 and 4. When RYl 
opens, the condenser dischargees into the 
vrrid circuit (^f the GSJ7. This positive 
pulse makes RYl act quickly and posi¬ 
tively without chattering. The O.S-pf 
condenser across RYl bypasses surijees 
resultinjj from static and random noise 
in the receiver. 

Terminal Xo. 2 ends in a phone plufr, 
which is inserted in the receiver meter- 
in>r jack, and the metering; switch is 
turned to Xo. 1 position (or if separate 
jacks are used, to the appropriate jack). 
The ^rid of the 0SJ7 will then be in 
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Fig, 3—Low-frequency i.f. of the FM receiver. 


either the grid circuit of the low-fi’e- 
quency i.f. tube or the first limiter. 

A grid I'esistor is unnecessary in the 
6SJ7 circuit. The grid return is through 
Rl and R2 (Fig, 3). 

Terminal Xo. 3 is connected to the hot 
01' ungroundeil side of the plate trans¬ 
former primary in the transmitter. When 
the transmitter is turned on its plate 
transformer is furnished line voltage by 
the keying elay in the transmitter. This 
feeds line voltage to the a.c. relay RY2 
in the keyer from terminal No. 3 and 
the recorder is started to record the 
ti’ansmitted message. Note this is done 
through points 1 and 2 of RYl. Thus, 
primary voltage cannot be placed back 
on the primary of the transmitter plate 
transformer when RYl, due to received 
signal, actuates RY2, as the points 1 
and 2 will have opened the line to ter¬ 
minal No, 3 and the plate transformer 
in the transmitter. R5, R6 and R7 are 
taps on a voltage divider. A 100-watt 
size is used for ease in adjustment of 
the tapi^. The total value of the divider 
is 15,000 ohms, and the bleeder current, 
used to help stabilize circuit voltages, 
must be taken into consideration in set¬ 
ting tap points, the values of which 
are shown in the .schematic. 

The recorder itself must be modified 
to permit all internal circuits to remain 
hot except the motor. An added d.p.d.t 
toggle switch in the recorder permits 
throwing the hot side of the motor ei¬ 


ther to the regular line terminal for 
normal operation or to J2 by means of 
a connector cord for automatic opei'a- 
tion. S2 permits the sensitivity of the 
keyer to be set to operating point by 
means of R3 and the indicator lamp 
before the recorder is turned on. The 
outer conductor of the connector cable 
between J2 and the recorder is used to 
complete the ground retui-n between the 
two units. This is necessary to reduce 
hum in the recorder. 

An ordinary wall receptacle is used 
for connecting the power cord of the re- 
cordc!'. It may he necessai-y to polai-ize 
this receptacle because of the transmit¬ 
ter keying circuits introduced into the 
keyer through terminal Xo, 3, For this 
reason the power cord of the keyer is 
attached in the tran.^mittei' across the 
line fuse block to insure against possi¬ 
ble mixu}). All cables and terminals are 
color-coded, SI is the power on-off 
switch. 

In the event the radio equipment is 
not remote-controlled, the two-way re¬ 
cording can be obtained with the record¬ 
er microphone instead of connections 
from terminal Xos. 4 and 5. Simply 
place the recorder mike in common 


proximity to the receiver speaker and 
the ope?*ator's mici ophone. The recoi der 
will continue to operate automatically 
and will record both sides of the traffic. 

It is possible this ty])e keyer will 
have two advantages over the better- 
known voice-operated circuits, especial¬ 
ly as used in radio networks. The in¬ 
stant a carrier appears in the receiver 
the keyer will start the recorder or other 
device before audio is present, thus al¬ 
lowing the recorder to reach operating 
speed and eliminating wow. Also, in 
FM receivers the saturated limiters pro¬ 
duce terrific audio, due to amplified 
ihermal noise, when the squelch is 
opened by weak and undesired signals 
as is often the case. This noise audio 
would trip a voice-operated keyer and 
the result would be considerable loss as 
far as recording is concerned. 

In actual operation the keyer de¬ 
scribed can easily l)e tripped by signals 
received from 50-watt stations operat¬ 
ing from the 200-foot towers in the 
.30-40-mc band in excess of 125 miles 
and by mobile units 40 miles distant. Its 
application in the 72- and 15()-mc bands 
will prove just as effective according to 
the area covered. 


NEWLY-DEVELOPED RECEIVING TUBES 




Three new miniatut'e tubes were an¬ 
nounced recently by RCA and a new 
type of tube construction is being used 
by Raytheon, 

The new tubes are 6BA7, 12BA7 
and 6AR5, The 12BA7 has the same 
appearance as the 6BA7 shown on the 
left. The GARS is shown at the right. 

Both the 6BA7 and 12BA7 are penta- 
grid converters with the same char¬ 
acteristics as the standard-size 6SB7. 

Differing only in filament character¬ 
istics, these two miniatures are espe¬ 
cially recommended by RCA for .service 
in the 88-108-mc FM hand. 

The GARS is a beam power tube. It is 
intended for use in the output stage of 
automobile and compact a.c,-operated 
receivers. It delivers a moderate power 
output with relatively small input voltage. Within its 
maximum ratings, it is the performance equivalent of the 
GKG-GT. 

The heater of this tube operates at 6.3 volts, 0,4 amperes. 
Maximum voltage is 250 volts for plate and the screen- 
grid, When operated as a class-A amplifier, plate and 
screen aie opeiated at 250 volts. With 1G.5 volts of bias, 
maximum plate and screen curients are 45 nia and 10 nia 
respectively. The gm is 2,400 miciomhos, plate resistance 
G5.000 ohms and the load resistance is 7,000 ohms. Maxi¬ 
mum power output is 3,2 watts with 7G total harmonic 
distortion. With 18 volts of bias; plate current is 33 ma, 
.sci-een curumt is 10 ma, gm 2,300 mici-omhos, plate resist¬ 
ance 08,000 ohms, and load resistance 7,GOO ohms. Maxi¬ 
mum iu)wer output is 3,4 watts with IIS distortion. Re¬ 
sistance in the grid circuit should not exceed 100,000 ohms 
for fixed bias or 500,000 ohms for cathode bias. 

The maximum plate dissipation is 8.5 watts and screen 
dissiiiation is 2,5 watts. Do not permit the voltage between 
the heater and cathode to exceed UO volts in either direction. 
The Raytheon Bantal-type tube has increa.sed ruggedness 
due to an 8-pillar support construction. Each tube has an 
internal shield, short leads with wide spacing and other 
structural advantages. The Bantals are at present manu¬ 
factured to replace the GSA7-GT, 6SJ7-GT, GSK7-GT and 
6SQ7-GT. 
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A Carrier-Controlled Recorder 

. ,.K.. Messoges are logged automatically 






//I F I just had a recording of that!” 

I Thaff of coujsi*. heiiij; some 

I piece of monitored air traffic 
\vhi(h« havinj^^ come fleet in ply to 
one’s attention, is as quickly ii*rev()cal)ly 
poiie. Such expressions ai‘e familiar to 
all in communication circles. Too many 
times has an occasion abruptly shown 
the need of an exact replica of a cei'tain 
transmission in such fields as police, fii‘e, 
taxi, marine, i-ailroad, and other 
branches of the so-called emei-pency 
services. 

Wile recoiders are satisfactory for 
copying such transmissions; however, 
the lonpest averape recordinp time of 
most of these instruments, without re¬ 
threading, is one hour. It being impos¬ 
sible to predict when a call will l>e re¬ 
ceived over the radio system» the re- 
cordei' is normally run continuously to 
assure a record of all transmissions. 
This results in miles of dead wire and 
numerous later hours wasted in play¬ 
back monitoring. Also, Iwcause of the 
necessity of changing wire spools every 
hour, the recording equipment must be 
placed in the dispatch room so the op¬ 
erator may have access for servicing. 
Satisfactory operation may be impaired 
because of operator failure in attending 
the equipment, especially in the event of 
irregular traffic in which the personnel 
is involved. 

The keying device shown in Figs. 1 
and 2 was developed to turn on the re¬ 
corder whenever a signal is being re¬ 
ceived or transmitted. When the keyer 
is used with a recorder, .several hours 
—and often days—can be reduced to one 
hour of continuous recording. The net 
recording time will naturally be influ¬ 
enced by the amount of the traffic load 
on the net. 

The device described was designed to 
work in conjunction with a Motorola 
FM 30-40-mc receiver and associated 
transmitter, one of the many popular 
brands of emergency radio equipment. 
There should be no serious difficulty in 
adapting the keyer to operate from 
l>ractically any receiver, including AM 
a.v.c circuits. However, to design such 
an instrument to operate from all the 
many types and makes of receivers 
would be highly impractical from a 
field service standpoint, esi)ecially inas¬ 
much as one radio system will not or¬ 
dinarily employ more than one type of 
manufactured equipment. 

The greater majority of emergency 
services now use or intend to use, 
frequency-modulated equipment. There¬ 
fore, the discussion of the simple cir- 

♦Chief, Communications, Florida Highway Patrol. 
TallahuHscc, Florida 
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cuit will be limited to its intended use 
with an FM receiver. No alterations or 
changes are neces.^ary in the receiver. 
Phone jacks m* one jack with a selec¬ 
tive switch are usually provided for 
measuring voltage or current while tun¬ 
ing the FM receiver circuits. One of 
these metering voltages tiiggers the 
keyer. The keyer is set off by the nega¬ 
tive voltage developed across the meter¬ 
ing I'esi.stoi' in the grid return of the 
low-fi-eiiuency i.f. stage in the double¬ 
superheterodyne receiver. 

The schematic of the keyci- is shown 
in Fig, 1, It is essentially a d.c. ampli¬ 
fier with the fiS,J7 <lrawing enough ciir- 
leiit to reduce the plate current of the 


G,J5 below the point required to activate 
the relay RVl. Upon I’eceipt of a signal, 
the low-fi-eciuency i.f, tube (first lim¬ 
iter in some receivers). Fig. 3, will l)e 
driven to a point where a negative volt¬ 
age is (leveloi)ed across its grid load Rl, 
This negative voltage drives the fiSJ7 to 
cutolf, making its plate—and the gidd 
of the fiJo—moi e positive so the fiJS will 
pass current and actuate RVl. This 
closes contacts (» and 7 to e.xcite the 
coil of RY2. When RY2 closes, a.c, is 
applied to the motor of the recorder 
through J2, When the ti-ansmitting sta¬ 
tion goes off the air, the ().S,J7 conducts 
more heavily, making its plate less posi¬ 
tive. The grid of the 0J5 is cut otf and 




Fig. 2—This 3-tube relay unit operates recorder when a signal is transmitted or received. 
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The listeners must be trained—they 
have to know what to listen for and how 
to describe what they hear in terms of 
treble, bass, muddiness, brilliance, fuz¬ 
ziness, tinniness, boominess, presence, 
and sometimes in unprintable terms. It 
is best to have one or two other radios 
to compare with the one being tested. 
The listeners should be blindfolded so 
that they are not influenced by knowl- 



Aufomalic Ink recorder is mounled m a rack. 


edge of what radio they are listening to. 

Since the listeners are human beings 
and not indicating instruments, their 
ratings have most value when they are 
unanimous. If all the listeners agree 
that a radio sounds bad, the inescapable 
conclusion is that the tone really is 
poor. 

Listening to radios must be done at 
l)oth ends of the radio dial, since the 
tone at the two ends may be different in 
AM sets. It should l)€ done on a number 
of different stations, because all stations 
are not operated the same way with re¬ 
gard to hequency response, hum, and 
distortion. It should include different 
kinds of selectioiis, such as male and 
female speech, vocal and musical pro- 
giams. Live programs are best. 

In listening to midget radios the most 
important single requirement is that 
the radio reproduce sibilants. If you 
can’t hear the s’s, don’t bother buying 
the radio. 

Another W’ay to set up listening tests 
is to broadcast your own test programs. 
For this purpose high-fidelity records 


are played through the signal generator. 
The standard of comparison (the “other 
radio’’) may be an audio amplifier. The 
British HMV and Decca records have 
outstanding fidelity. 

The record-playing equipment used in 
this lai)oratory is a Rek-O-Kut tran¬ 
scription turntable with a Gray phono 
arm and a G-E cartridge and Gray pre¬ 
amplifier. These can be switched from 
the signal generator to a Fisher ampli¬ 
fier and a Stephens co-axial speaker in 
a bass-reflex cabinet for comparison 
listening. 

Testing FM ond television sets 

Tests of FM radios are quite similar 
to those for AM sets. The frequency- 
response test differs mainly in the fact 
that an F'M signal generator is used— 
the Boonton 202-B. Since this does not 
have a built-in pre-emphasis circuit, an 
external one is attached between the 
audio oscillator and the FM generator. 
Also, instead of a transmitting loop, a 
dummy antenna is used between the sig¬ 
nal generator and the receiver. 

In measuring the sensitivity of an FM 
set, there is a choice of several kinds of 
sensitivities as defined in the IRF] stand¬ 
ard. From a home listener’s viewpoint 
the quieting signal sensitivity appears 
to be the most appropriate, since it 
measures the sensitivity when the audio 
signal is 80 db stronger than the back¬ 
ground noise. 

One very bad fault of early postwar 
FM radios was frequency drift with 
time and frequency shift with changes 
of line voltage. These have l)een largely 
overcome even in the cheaper sets, but 
the listener should still be on the look¬ 
out. As far as drift is concerned, the 
listener is probably interested in know¬ 
ing whether he has to retune during the 
first half hour of listening (by that time 
chances are that he will have tuned to 
another program aiiyw’ay) and whether 
he has to retime the next day after turn¬ 
ing off the set in the evening. These 
facts can be determined the hard way 

as outlined in the standard, by plot¬ 
ting an oscillator frequency-drift curve 
- -or by simply listening. The results of 
the latter method ai e even more signifi¬ 
cant because drift by itself is not ob¬ 
jectionable—it is the audio distortion 
(if any) resulting from drift. 

Service shop tests 

The average serviceman can perform 
similar tests with a minimum of equip¬ 
ment, though with less precision. 

For frequency-response charting, one 
can use a service oscillator if it has con¬ 
nections for external modulation. Unfor¬ 
tunately too few servicemen and experi¬ 
menters own an audio oscillator. If none 
is available, the cheapest thing to do is 
to buy a frequency record (see page 46. 
Octo!)er issue) and play it through a 
wide-range pickup into the external 
modulation connections of the service 
oscillator. The relative loudness of the 
different tones as they come from the 
loudspeaker may be checked with an 
amplifier system of known flat char¬ 
acteristics and an output meter. It is 


important, of course, to leave the volume 
control strictly alone during this test. 

An easier but less informative way to 
judge the frequency-response would be 
to connect an a.c. voltmeter across the 
loudspeaker terminals. The voltmeter 
leadings (converted to decibels) may 
then be plotted on graph paper. This 
test does not take the speaker into ac¬ 
count, of course. 

In the listening test, pay attention to 
sibilants—they should be audilile, but 
not exaggerated. As an over-all test for 
trebles, triangles will he completely in¬ 
audible on some radios. A record with a 
good bass to listen to is the Victor re¬ 
cording of the Lt. Kije Suite, side 4, The 
tympani are completely inaudible on 
radios with poor bass response and too 
loud on boomy ones. 

The sensitivity of an AM radio is usu¬ 
ally given in service notes as the voltage 
on the antenna terminals. This is all 
right for checking whether the set is in 
proper operating condition. As a matter 
of fact, it has been recognized for some 
time now among radio servicemen that 
the easiest way to locate hard troubles 
is, not to measure d.-c, voltages and re¬ 
sistances all over the place, but to make 
over-all gain measurements with a serv¬ 
ice oscillator and an r.f. vacuum-tube 
voltmeter. Of course, for this purpose 
one must have nominal gain figures for 
each stage. Such figures nowadays are 
obtainable from the better service notes. 

For evaluating two radios to find out 
which is more sensitive, the loop an¬ 
tennas must be included in the test. This 
may l)e done by placing them one by one 
in exactly the same position on the table 
or on the floor, so that their loops are in 
exactly the same position. The set that 
can bring in the W'eakest station the 
clearest is the more sensitive one. In 
making this test, be careful that there is 
no metal table, metal floor or wall in the 
vicinity since results will then—to a 
great extent—depend upon which radio 
has its loop of the latter method mount¬ 
ed so as to be farther from the metal. 

One test that cannot be made by 
actual comparison of two sets is the in¬ 
terference-rejection test, that is, unless 
the i.f.’s are at exactly the same fre¬ 
quency. The interfering station may be 
at just the right frequency for one set 
and not for the other, while it is the 
second set that is really bad. If the two 
i.f.’s have been aligned to exactly the 
same frequency, then at least the image 
interference and i.f. interference fre¬ 
quencies will l)e the same,and a compari¬ 
son test would be valid. Again, if the 
test is made during the tlay, there may 
be no interference on any set. Listen for 
interference after sundown. 

A very enlightening analysis of inter¬ 
ference is published by RCA Victor Di¬ 
vision, Camden, N. J. (hifevfereiire Aw- 
olysis atui Its Radio Recepfioa Effectshy 
W. J. Zaun). It gives the i.f. frequencies 
to which radios in given cities should be 
aligned to avoid interference. Service¬ 
men might avoid a lot of birdie troubles 
if they followed such a chart and used 
one of the crystal service oscillators for 
exact aligning to the proper frequency. 
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the output started dropping at about 
2,000 Cycles; and by the time the audio 
oscillator had reached about 5,000 cy¬ 
cles, there was no output at all. Taking 
the 10-db-down point as a reasonable 
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Fig. 2—Sample receiver response curve chart. 


measure of limiting response, the radio 
might be said to be good from 150 cycles 
to 3,300. This was a good table-model 
radio. Good console FM radios will go 
both lower and higher. 


Inferference rejecHon 

Another thing that affects the way 
a radio sounds is its liability to inter¬ 
ference fiom stations other than the one 
to which it is tuned. A two-signal-gen- 
erator, interference-rejection test imi¬ 
tates actual listening conditions. The 
radio is tuned to one signal generator, 
and the other is cranked through its 
range to find interfering frequencies. 

The “desired-signal” generator is 
tuned to a clear channel mid-band, and 
the radio under test is tuned to it. The 
signal is adjusted to be stiong enough 
to be usable on the particular radio (16 
dl) signal-to-noise ratio). The volume 
control of the radio is adjusted for av¬ 
erage loudness (80 db on the 40-db 
scale of the sourxJ-level meter). The 
modulation on the desired signal is then 
turned off, and the undesired signal is 
turned on and cranked through a wide 
frequency range to catch interference. 
If interference is heard at any spot, the 
generator is stopped and its output re¬ 
duced until the interference practically 
vanishes. The ratio of the outputs of the 
two signal generators is then a measure 
of the goodness of the radio as regards 
interference rejection. In other words, 
the bigger an undesired signal must be 
(compared to a desired signal) to pro¬ 
duce interference, the better the radio. 
Signal ratio is expressed in decibels. 

In testing a group of 14 expensive 
1948 radios, it was found that on the 
average it took an interfering image 
signal 30 db stronger than the desired 
signal to cause interference. However, 
the best of sets there was inter¬ 
ference only if the signal was 60 db 
stronger, while on the worst a signal 
9 db stronger caused interference. 

In the same group of radios the best 
radio could tolerate an interfering sig¬ 
nal on the intermediate frequency as 
much as 18 db stronger than the de- 


J*hotO» cotn'tvtty of Consutncru Union 

These are four of the high-precision gen¬ 
erators used in the laboratory for com¬ 
paring performances of receivers tested. 


sired signal, while the worst one could 
not stand i.f. interference 13 db lower 
than the desired signal. 

It was also found that on some radios 
the selectivity was so good that an ad¬ 
jacent signal (lO-kc separation) could 
be as much as 4 db stronger than the 
desired signal, while on others the ad¬ 
jacent signal had to be 12 db weaker 
not to cause interference. 

The interference rejection tests are 
performed in slightly modified foinii 
for three types of interference: image 
interference (birdies), adjacent-channel 
interference, and i.f. interference. For 
the i.f. test the desired signal and the 
test radio are both tuned to the low- 
frequency end of the broadcast band. 

Sensitiviry 

The sensitivity of a radio is best test¬ 
ed under operating conditions—not at 
the antenna terminals but through the 
built-in loop antenna. The setup is very 
similar to the frequency-response test 
shown in Fig, 1. The main difference is 
that no recorder is used. The transmit¬ 
ting and receiving loops are placed very 
carefully so that they are exactly 50 cm 
apart and so that each is at least 5 feet 
away from the metal walls of the test 
booth. The standard-signal generator is 
30<7£> modulated with the random-noise 
generator. The volume control of the 
receiver and the output control of the 
standard-signal generator are then ad¬ 
justed until the audio signal is 16 db 
stronger than the noise. Naturally, if 


the signal generator output is increased 
from this point, the signal-to-noise ra¬ 
tio improves; and if it is decreased, the 
signal-to-noise ratio becomes worse. The 
field strength (in microvolts per meter) 
about the receiver loop at which the 
signal-to-noise ratio is 16 db is taken 
as a measure of the usable sensitivity of 
the radio. This is usually less than the 
absolute sensitivity, but the usable sen¬ 
sitivity has more significance for the 
listener to local broadcasts. The abso¬ 
lute sensitivity figure might be of in¬ 
terest to long-distance listeners, but 
even so, the noise in some expensive 
radios makes them completely useless 
with the sensitivity and volume controls 
turned fully on. 

Listening tests 

The tests so far described are the 
most important of the laboratory tests 
performed on home radios. These tests 
take place in an electrostatically shield¬ 
ed room, which also must be sound-iso¬ 
lated so that outside noises don’t get in 
and sound-treated so that the sound 
doesn’t bounce around inside the room 
too much. 

A radio must also be subjected to lis¬ 
tening tests. A frequency response 
curve and distortion measurements (at 
the present state of the art) do not 
tell you whether a set sounds good or 
bad to the ear. For listening tests a 
room is needed that does have some 
reverberation—like a typical living 
room. (Continued on following page) 
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Laboratory technician tests 
d receiver. Sound-absorbing 
material covers walls and a 
metal shield encloses room. 
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iadio Perforiiianee Tests 


T he worth of a radio receiver is 
determined by its performance, op¬ 
erating convenience, durability, 
ease of maintenance, hazards to the 
user and to other property, and appear¬ 
ance. Probably the most important point 
is performance. Many radio repairmen 
and experimenters have sufficient equip¬ 
ment to make some of the tests which 
show exactly how a radio performs. To 
furnish some guidance on the testing 
methods, we shall describe how one lab¬ 
oratory compares different receiver 
makes and models. 

The most important aspects of per¬ 
formance are tone, interference rejec¬ 
tion, and sensitivity. The exact meaning 
of these and standardized ways of test¬ 
ing for them, are described in standards 
published by the Institute of Radio 
Engineers. The first of these, issued in 
1938 and still useful, is entitled Stand¬ 
ards 071 Radio Receivers: Methods of 
Test big Radio Receivers, Another 

important one is Standards on Electf'o- 
acoustics, 193S: Definitions of Terms, 
Letter and Grajihical Symhots, Methods 
of Testing Loudspeakers. And there is 
the latest one. Standards on Radio Re¬ 
ceivers: Methods of Testing Freqaencg- 
Modulation Broadcast Receivers, 1947. 
These standards are highly recommend¬ 
ed to anyone interested in radio receiv¬ 
ers. They have been published as sepa¬ 
rate pamphlets at 50 cents each hy the 
Institute of Radio Engineers, Inc., 1 
East 79th Street, New York City 21. 

Probably the most interesting test of 
a radio is measurings its frequency re¬ 
sponse. The usual way is to di.sconnect 
the speaker voice coil from the output 
transformer and connect a dummy load 
—a resistor of the same value as the 
loudspeaker impedance—across the out¬ 
put terminals. Of course, this leaves out 

*Hcad of the Electrical Dicinion of Co^iaumcr^ 
Union of U. 5., Inc., New York. N. Y. 


altogether the characteristics of the 
loudspeaker and the cabinet. (A radio 
might be pumping both low bass and 
high treble frequencies through its out¬ 
put transformer, but the speaker may 
be unai)le to reproduce them.) 

A good acoustic frequency-response 
test on the other hand is very compli¬ 
cated--mainly because of such things 
as standing waves—and the equipment 
is very expensive. A suitable compro¬ 
mise may he reached by leaving the 
loudspeaker in place and using a listen¬ 
ing microphone about 12 inches from 
the loudspeaker in a reasonably well 
padded room. At such a small distance 
from the speaker, the standing waves 
are relatively small at the microphone, 
but the resulting frequency-response 
curve is not entirely accurate. 

The fidelity test is l)est described by 
a block diagram. Fig. 1 shows the setup 
with names and model numbers of the 
equipment used in the author’s labora¬ 
tory. 

What the setup amounts to is a broad¬ 
cast ti’ansmitter (the signal generator), 
a receiver, and a listening microphone. 
The transmitter is modulated by an 
au<lio oscillator which is cranked by a 
motor through the whole audio-fre¬ 
quency range—from 20 to 20,000 cycles. 
The same motor pulls the frequency- 
response chart under a pen; the pen 
rides up and down on a moving strip of 
graph paper as the loudness of the 
loudspeaker increases and decreases. 
The result is a curve like that shown 
in Fig. 2. 

To perform the test the audio oscil¬ 
lator (or else a special random-noise 
generator) is adjusted to give 30 
modulation of the standard-signal gen¬ 
erator; the latter is tuned to a free 
channel somewhere in mid-band and its 
output adjusted to give an average in¬ 
put into the receiver under test. The re¬ 


ceiver is then tuned to that frequency 
and its volume control adjusted to av- 
erage loudness. (The 40-db scale of a 
sound-level meter is used for this pur¬ 
pose.) The microphone is placed in front 
of the speaker and the amplifier gain i.« 
adjuste<l to deflect the recorder pen 15 
db below the top of the graph paper. 

The audio oscillator is then cranked to 
the 20-cycle position, and the paper 
drum is aligned so that the pen falls on 
the 20-cycle division on the graph. 

The motor switch is then turned on. 

As the audio oscillator dial passes 50. 

100, 200 cycles and so on, the pen at 
the same time passes the corresponding 
markings on the grajih paper. In the 
curve of Fig. 2 the radio evidently had 
little or no output below 100 cycles. The 
output then rose rapidly to a peak at 
260 cycles. At the high frequencies » 
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example, metals in contact, plus niodu- 
lation of a carrier wave by the rectified 
signals. Station X*s signal reaches i?<inie 
BX cable, in a building, which is touch¬ 
ing another piece of metal, the bimetal 
contact acting as a detector and produc¬ 
ing an audio current. This affects an¬ 
other carrier, which is modulated by the 
audio current. Of coui se, it has its own 
modulation as well. The result in the 
listener’s receiver is two sets of voices 
or music. 

The same phenomenon occurs in the 
set when, in some circuit before the sec¬ 
ond detector, there is rectification of one 
signal and modulation by it of a .second 
carrier. External cross-modulation may 
be recognized by the fact that other 
sets in the same location will have the 
same trouble. 

Several excellent articles going into 
the causes of interference <lue to har¬ 
monics and heterodynes have appeared 
in past issues of Radio-Craft, notably 
“Interference Analysis” in November, 
1941. Cross-modulation was dealt with 
in detail by the article “Station Riding” 
which appeared in RadiO-Craft in Jan¬ 
uary, 1945. 

Oscillation is likely to be found in 
commercial sets when the locatitm of 
wires has been changed by some service¬ 
man and also in homemade sets. The 
cause is generally more difficult to lo¬ 
cate and cure than either hum or inter¬ 
ference. Perhaps the chief reason for 
oscillation in a well-designed set is at¬ 
tempted alignment “by ear.” Homer L. 
Buck and others after him caused crm- 
siderable controversy in older issues of 
Radio-Craft by advocating “by ear” 


alignment, but no one was able to show 
a satisfactory method, 

Home-builf receivers 

Anyone who has used a single-tube 
regenerative set will recognize the signs 
and sounds of oscillation. High sensi- 



Flg. 3—Grld*cathode winding is the largest. 

tivity, instability, and a rushing sound 
plus a squealing or squawking which 
increases with an a<lvance in the volume 
control setting, mark oscillation in the 
wrong place in an a.c,-d.c. set. How to 
cure it? Sometimes rebuilding the home- 
built set seems the only method. Screw¬ 
ing down one i,f. trimmer condenser and 
unscrewing the other trimmer of the 
same i,f. (stagger-tuning) or shunting 
the primary or secondary of the i.f, coil 
with, say, a 50,000-ohm or higher re¬ 
sistance may cut the oscillation but 
naturally will lessen signal strength an<l 
selectivity. 

Kilter condensers again may be caus¬ 
ing the trouble and should be replaced 
for a trial or shunted with pai)er or 
mica capacitors. Proximity of grid and 
plate leads (particularly in the i.f. sec¬ 
tion), lack of shielding, or improperly 
grounded shields may result in oscilla¬ 
tion. Replacement of a low-gain trans¬ 


former with a high-gain one, as, for ex¬ 
ample, replacement of the i.f, trans¬ 
former in a cheap 5-tuber with a high- 
gain i.f. transformer taken from a por¬ 
table, may result in oscillation. Of 
course, too high an a.c. line voltage may 
cause trouble, and an external antenna 
connected to the loop on the set produces 
oscillation. 

A common cause is a defective or 
omitted bypass condenser, particularly 
the screen bypass. Try substituting 
condensers of known good quality for 
those in the set. A cathode bypass con¬ 
denser may need to have a larger ca¬ 
pacitance or a condenser should be used 
to shunt a cathode resistor where none 
appears in the set. Even so small an 
omission as failing to shield the small 
openings in the top of an i.f, can may 
result in oscillation, due to feedback 
to the loop. Be sure that every i.f, can 
is thoroughly grounded to the chassis. 
Most servicemen familiar with small 
sets have found some that persisted in 
oscillating when everything was “just 
right” according to the instruments. 
Note in Fig. 3 that the tapj)ed oscillator 
coil has its oufftidc ends across the vari¬ 
able condenser terminals, and that a 
larger poi’tion of the winding is between 
grid and cathode of 12SA7 than between 
the tap and ground, A resistance check 
will reveal the larger winding. 

Sometimes omission of a line bypass 
will not only bring in clicks and hum 
but will also cause oscillation. When the 
tuning condenser is not connecte<l to 
chassis directly but through a fixed con¬ 
denser, sometimes a larger condenser 
will stop oscillation. 


OFFER TO ORGANIZATIONS 

R ADIO-ELECTRONICS has <liscov- 
ered that many active radio repair¬ 
men’s associations are unknown outside 
a small area. 

It would be advantageous to these 
associations to be in touch with the 
larger radio technicians* oiganizations 
and federations, and with magazines 
which encourage radio .servicemen's or¬ 
ganizations. It would be e(jually ad¬ 
vantageous to the larger organizations 
and State federations to be able to keep 
in touch with all the local a.^^sociations. 
To establish continuing contact with 
all radio technicians* associations, 
Radio-Ei.fxtronICS is offering a sub¬ 
scription to each active association of 
servicemen in the U.S. and Canada. 

To qualify, send us the names and 
addresses of your officers and a report 
of the latest meeting. 

Radio-Elfxtronics will also be glad 
to print any interesting events in the 
lives of the associations, such as cases 
of customers* complaints .‘iettlcd or <)ther 
instances in which the association was 
useful to the local radio technicians or 
to the public. 

Write immediately and get your as¬ 
sociation’s name on our roster and 
Radio-Electron ICS in youi* library. 
Lists of active local asscK*iation.« will 
be printed in the magazine from time 
to time. 


WICHITA SERVICEMAN IN BUSINESS 15 YEARS 



Th« photograph above shows the service bench of the Chase Radio Service, Wichita, Kansas. 
C, F. Chase, the shop's owner, shown soldering a lead bade In place, states that he has been 
servicing lor over 15 years. Because of his progressive business methods, the small shop (it 
Is less than 100 square feet in area) provides a comfortable living for a five-member 
family. First-quality parts are used, tube testing Is free, and all the work done is guaranteed. 
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Servicing 


a Noisy Set 


Thin artiflp f§iv4»H t/ic vuuHom anti enre» 
for hum* MrhiMiivH^ anti rroHH-ntotiuiaiion 


By H. A. NICKERSON 


H UM-M-M, What shall we do 
about it? First, test filter con¬ 
densers in the B-supply. Test 
them for leakage with a niilli- 
am meter or with an ohm meter. Test 
them for capacitance if you have some 
sort of capacitance meter. They may 
test reasonably well, but a new pair will 
sometimes woi'k wonders on the hum. 
Substitution is the real test for poor 
filters. Sometimes shunting each filter 
unit with a good paper or mica condens¬ 
er of .001- to 0.1-uf capacitance will do 
the trick. 

So it wasn^t the filter comlenser? Test 
the tubes, particularly the output tube, 
for leakage. A tubt* tester of nnulern <le- 
sign will generally show leakage, but 
try two other similar tubes in the <mt- 
put stage to see if there is a change. 
Maybe the set was designed with one of 
those old a.c.-d.c. chokes not intended 
to carry the mill lamps of plate current 
required by a 50Lb plus the othei- tubes 
in the set. Or perhaps the filter choke 
has shorted turns, or the hum-bucking 
coil in a speaker using the field for a 
choke is connected backwards. 

The 35Z5 or other rectifier tube may 
cause a hum. Test the coupling condens¬ 
er between second detector and outf)ut 
tube. If you are using an ohm meter, 
after one flicker of the metei' pointer, 
inteiniittently touching the probes to 
the terminals of that condenser should 
not regi.ster any more flickers on a 10- 
megohin scale. 

Take a look at the pilot light and 
socket. Some other serviceman may have 
dropped soldering paste on the ter¬ 


minals, or there may be a leakage or 
partial short theie. Test all bypass con¬ 
densers and try substituting similar or 
slightly larger capacitors of known good 
quality. The X’s in Fig. 1 indicate com¬ 
monest sources of hum; the ?’s less 
common ones. 

See if changing the location of the 
output transformer with relation to the 
rectifier causes a reduction in hum. 
Sometimes a slight change in the place¬ 
ment (if grid and plate leads—ahead of 
the seen ml ileteetor. partieiilarly—will 
cure hum (and oscillation^ Some lea<l 
may Ik* too near the a.c. input line or 
the pilot light leads. If the negative 
return lead is connected to the chassis 
through a comlenser, try a different con¬ 
dense!' of the same or larger capaci¬ 
tance. .Addition of a cathode bypass, 
if there is none, oi* a new, larg(‘r con¬ 
denser, may cut hum. The location of 
the plate condenser on the output tube 
may l»e shifted so that the end away 
from the plate is connecte<l to cathode 
instead of chassis, oj* vice versa. Some¬ 
times connecti(jn of the cathode bias re¬ 
sistor and condenser to diffeient spots 
on the chassis may result in hum. Shield¬ 
ing of tul)es and pniper grounding of 
existing .shields may he re<|uired. 

It still hums? (Jet the wiring diagram 
of the set and hunt for omitted bypasses 
and wrong values of condensei's and re¬ 
sistors. Figure that the servicenia!! 
who repaiied it hefoje you could have 
made a few eiTors which you have to 
locate and cori'eet. 

There may he some external troubles. 
The a.c. line may have too high a volt¬ 





fig- I—A typical a.c.-d.c. set. X ‘5 mark the commort sources of hum; ?*s occasional 


age; it may bring in motor and other 
noises. Most a.c.-<l.c. sets have some sort 
of line condenser. Check it. You will 
sometimes find that it ha.s been omitted 
or is defective. 

Sometimes one bioadcast station will 
seem to have a carrier hum. This may 
or may not he due to a defect in the set. 


Imoge interference 

Servicemen lemote fiom powerful 
stations may not realize the troubles 
found in congested areas. A little con- 
sidoi'ation of supc‘rheterodyne pi inciples 
will explain the oiigin of the whistb 
heard on most a.c.-d.c. five-tube sets. 
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Fig. 2—WEEI U desired station. WMEX image. 


In Boston, for instance, it appeai'.s at 
one side of WFJKI, which has an as¬ 
signed fre(iuency of 5‘.M) kc. To tune in 
WE FI at 51)0 kc. the oscillator must be 
4»)() kc higher than 500. or 1050, There 
is a powerful station near Bo.ston. 
WMFJX. operating on 1510 kc. When 
the set is tuiUKl for WEEI and the oseil- 
liitoi* is at 1050, the diffei'ence between 
the (»sciIlator frequency and WMEX^s 
1510-kc frequency is al.so 400, which is 
the set's i.f. So WMEX. being powerful 
enough to get through the r.f. tuned 
cii'cuit at the input of the converter, will 
also be atnplified by the i.f. and hearil 
in the speaker. See Fig. 2. This inter¬ 
ference from a station whose frequency 
is on the wrong side of the o.scillator^s is 
calb'tl image interference, A slight 
change of the setting of the i.f.’s. u.se of 
a wave trap. I’otation of the set so the 
biop points another direction, or pur¬ 
chase of a six-tuhe set, may alleviate 
the iiiterferetice. If theie is no antenna 
eoil OI- external antenna, the wave traj) 
must he something that affects the loop. 
.Another loop, shunted by a variable 
mica compression condenser placed clos ’ 
to the set loop and parallel to it, may 
he tuneil to cut down the signal from the 
interfering station. 


Cross modulofion 

Much has been written about cross- 
moilulation. This manifests itself as a 
hackgrouml of unwanted signal which 
a])pears when the set is tuned to a want- 
e<l .signal. The cause often is exteinal 
to the receiver. 

External cross modulati(»n arises 
from rectification (detection) by. for 
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brackots for the inountini? screws as 
seen in the front view. This has to t)e 
(lone carefully so that the aini)li(ier will 
go into the rack at the proi)er place. The 
best way to do it is to actually fit the 
panel to the rack, with any other rack¬ 
mounted e(iuipment in place, and meas¬ 
ure for the holes. The ends can be cut 
off a standard rack panel for the pur¬ 
pose, but most of these are Vs inch thick, 
a fairly heavy gauge to cut with a hand 
hacksaw. If a machine shop is available, 
they can do the job. The heavier metal 
will be woi’thwhile because of its ex- 
ti‘a sti'ength. 

Take one plate out of the center of 
the stator and remove about inch or 
more from the ceiitei* of each side of 
the stator frame. This i)roduces a s]>lit- 
s tat or condenser with about oo nuf per 
section. This is just right to time the 
G-turn amplifier coil to 28 me. This coil 
will be used as the push-pull tank coil 
L3 of the amplifier, so place a tap at 
the center for B-i»lus, Tush the link L4 
into the eenter tif the form and remount 
the switch, coil, and eoiulenser. Con¬ 
nect one end of the link and the switch 
arm to terminal on the right side of 
the case. 

The original oscillator coil and con¬ 
denser wilt be used for the grid circuit 
of the amplifier. Remove two turns from 
the winding and taj) it at the center. 
W'ind a two-turn pickup link r„l around 
the centei’ of the coil, using flexible 
wire. .After remounting the coil, con¬ 
nect the 50-uuf condenser across it, 
and connect the link to terminal strips 
mounted on the left side of the case. 
The link is used for connecting to a 
driver or exciter stage. 

Cut the shield plate into sti'ips and 
drill mounting holes for sockets and 
other components as shown in Figs. 2 
and 3. Bolt the strips in the ease and 
complete the wiring. Connect filament 
plate, and ground leads to the heavy 
jacks in the rear or to a cable connector 
like the one behind the grid coil in 
Fig, 2. The .0004-pf, 5,000-volt gidd and 
filament bypass condensers ai*e ob¬ 
tained from the tuning unit. (If you 
plan to modulate the amplifier, better 
use .01-uf filament bypass condensers. 
— Editoi’.) The r.f, choke was also taken 
from the oidginal unit. The neiitralixin^ 
condenser we used is a dual unit with 
rotors connected with an insulated 
shaft. Standard neutralizing condensers 
can be used if desired. Their value and 
plate spacing depends on the tubes and 
the plate voltage used. Capacitors 
variable between 0.25-uuf and 4 uuf are 
suitable for the 24G*s. The voltage 
breakdown rating should be about twice 
the sum of plate and grid bias voltages 
to avoid the possibility of a re-over. 

A 100-ma d.c. metei’ measures cathode 
and grid currents. When the meter 
switch is in the grid-current position, 
it is shunted across a 25-ohm resistor. 
The shunt in the cathode circuit, Rl. is 
made by shunting enough Xo. 2G wire 
across the meter to make it read 300 
ma full scale. Isolantite crystal-holder 
.sockets were used for eonnecting the 
input and output links. .Any type of low- 
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loss connectors could he used. 

Any good exciter delivering 10 watts 
or more will drive this amplifier to full 
outi)ut. even with 2,000 volts on the 
plates. The output coupling system will 
work into almost any coupling network 
or antemui with nonresonant feeders. 
Coupling .should be adjusted until the 
cathiMle current is at its proper value 
at resonance. This will be found in the 
tube manual. 

The cii'cuit is standard in evei’y re¬ 
spect. so no ti'ouble will be encountered. 
Xo doubt different arrangements will 
suggest themselves, such as the type of 
plug used to carry the filament and 



plate voltages, mounting of the various 
parts to fit each constructor's ideas, 
anti so on, but the tuning unit does pro¬ 
vide the basis for making a good final 
amplifier and most of the work, espe¬ 
cially the tough metal punching, is al¬ 
ready done. 

Of course, some of the (JI's who lived 
with the BC-375 may think they would 
prefer never to see the gadgets again in 
(((/// form; but with ham electrons 
coursing through the coils anti con¬ 
densers, the picture takes on a different 
hue. For three bucks one has most of 
the makings for a ]>i‘etty good final am¬ 
plifier, even if it is a bit Gl-looking. 
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Fig. 2—This photograph shows the underside of the amplifier. The grid coil is at the left. 



Fig. 3—Looking down on the amplifier from the top. The original tuning condensers are used. 
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Ten-Meter Final 
From TU-IO-B 


Mefal exfenslons allow placing panel In standard rack. 


An excellent final amplifier can be built very 
cheaply from standard components of 
the surplus BC-IQI and BC-375 


By L. W. MAY, WSAJ6 


T he drawer-type tuninK units from 
the BC-191 and BC-;i75 have been 
plentiful on the surplus market 
for some time. These units, TU-5, 
TU-6, etc., contain a large number of 
parts useful in amateur transmitters. 
They contain all the tuning circuits for 
an m.o.i).a.-type transmitter using 21 Ts 
as a v.f.o. and single-ended final ampli¬ 
fier. Available for less than $3, these 
units have been purchased in large num¬ 
bers by hams who have either converted 
them to variable-frequency oscillators 
and transmitters or dismantled them 
for the parts they contain. Here at 
W5AJG, we converted a TU-IO-B to a 
200-watt final amplifier that works so 
well that we plan to build similar units 
for the other amateur bands. For 90% 
of the components needed for a 200-watt 
ami)lifier, $3 is not a particularly high 
price to pay. 

There are 12 different types of tuning 
units in the series designed for the 
BC-191 and BC-375. Since all of these 
look alike, be sure to get one nearest 
the frequency you wish to use. The fre¬ 
quency ranges most commonly available 
and most useful for amateur conver¬ 
sions are listed in the I able which fol¬ 


lows. Though the figures do not show it, 
there is some overlap in the ranges. 




kc 


TU-5 

1,500 

to 

3,000 

TU-G 

3,000 

to 

4,500 

TU-7 

4,500 

to 

0,200 

TU-8 

0,200 

to 

7,700 

TU-9 

7,700 

to 

10,000 

TU-10 

10,000 

to 

12,000 


The number of the tuning unit is usually 
followed by a letter that indicates the 
series of the transmitter for which it 
was designed. There is little, if any, 
difference between tuning units with 
the same number although they may be 
TU-5-A and TU-5-B. Either the A or 
the B will be satisfactory for conversion 
to use as an amateur power amplifier. 

The TU-IO-B was selected as the 
foundation for the 10-meter amplifier. 
The oscillator tuning circuit consists of 
eight turns of No. 10 wire tuned with 
a 50-upf variable condenser; the po%ver 
amplifier circuit has six turns tuned 
with a 116-puf condenser. Both circuits 
are tuned from the front panel with 
slow-spi'cd dial mechanisms. The power 
amplifier coil has a tapped link connect¬ 
ed to a six-position tap switch on the 


panel. The link is inside the form at 
the cold end of the power amplifier coil. 

We selected 3C24/24G's because they 
are efficient at most amateur frequen¬ 
cies and will work well with the 1,250- 
volt power supply we had available for 
them. A number of other tubes—not 
necessarily triodes—will work equally 
well. The components in the tuning units 
are suitable for use in most medium- 
power transmitters. The variable con¬ 
densers have a breakdown voltage of 
1,500 volts or higher. Unless you have 
some W'ay of finding out exactly what 
the breakdown voltage is in the case of 
any particular condenser, it is probably 
a good idea to keep the B-supply voltage 
at or below 1.500. 

The amplifier uses a standard push- 
pull circuit (Fig. 1). It is simple and 
takes only a few hours to build. After 
removing the top, bottom, sides, and 
center shield, take out all components 
except the dial drives. Do not discon¬ 
nect the switch from the link coil. If 
you plan to mount the amplifier in a 
standard 19-inch relay rack, cut strips 
from 1 10-inch sheet metal and holt 
them to the ends of the panel to make 
it 19 inches across the front. Notch the 
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Besides the sale of hearing aids to in¬ 
dividuals, the Audiphone Company in¬ 
stalls group hearing-aid systems in 
churches. A group hearing aid consists 
of a microphone at the pulpit and an 
amplifier which is usually concealed 
within the pulpit housing. A master 
cable from the output of the amplifier is 
run beneath the church flooring for the 
entire length of the room. From this 
cable 1)ranches are tapped off, each lead¬ 
ing to a pew section and coming to a re¬ 
ceiver jack. The hard-of-hearing mem¬ 
bers of the congregation are furnished 
with individual earphones which they 
plug into the jacks under the pews. Vol¬ 
ume can be regulated to suit the individ¬ 
ual l>y a special volume control in the 
coi-d running to the plug. Over-all vol¬ 
ume can be adjusted at the amplifier. 

This company has also had a number 
of calls from clinics, schools, and otol¬ 
ogists for audiometers, devices which are 
essentially audio oscillators calibrated 
to read hearing loss. These come in units 
to read individual hearing losses as well 
as in models designed to read the hear¬ 
ing of groups. 

For its intercom business, the Audi¬ 
phone Company depends on newspaper 
advertisements, telephone directory list¬ 
ings and some direct-mail literature to 
potential customei s. Word-of-mouth ad¬ 
vertisement by satisfied customers has 
also been a contributing factor in sales. 
They have felt no need to list intercoms 
on their store show window, feeling that 
they are not an over-the-counter sales 
item. 

Besides advertising locally, they have 
the benefits of national advertising, for 
most intercom and hearing aid manu¬ 
facturers pass on leads which result 
from inquiries. When such leads come 
in, the customer receives a personal visit 
from one of the owners of Audiphone. 
A demonstration is a great aid in clos¬ 
ing sales. 

The repair department is manned by 
two competent technicians who handle 
all the repair work necessary on inter- 
eoms, audiometers, and hearing aids. 
Because of the small size of heal ing aids 
and intercoms, the repair space is not as 
large as would be needed for radio serv¬ 
ice work. Desks are used because of 
their convenience; the drawers are ideal 
for storage of small replacement parts. 

The test equipment used here is sim¬ 
ilar to that found in any radio shop— 
multimeters, vacuum-tube voltmeters, 
'scopes, gain-checking devices, and sim¬ 
ilar items. 

The two organizations mentioned are 
representative examples of how much 
business there is in sound. The newcom- 
ei- would do well to secure literatuie 
from various manufacturers and fa¬ 
miliarize himself with representative 
standards and variations. A franchise 
for the sale and service of public ad¬ 
dress systems or intercommunicating 
systems can then be obtained from the 
manufacturer or distributor whose prod¬ 
ucts are considered the best in their 
price range. (Some manufacturers sell 
directly to appointed representatives 
while others work through disti ibutors.) 

In most cases manufacturers furnish 


free engineering service to their repre¬ 
sentatives where a particular installa¬ 
tion exceeds normal requirements in 
size and complexity. The manufacturer 
will cooperate with the dealer in the de¬ 
sign of special control panels, and will 
furnish necessary wiring instructions 
and schematics. 

To facilitate installation and service 
work, manufacturers also publish serv¬ 
ice l)ul]etins which contain trouble¬ 
shooting procedures, normal wiring 
methods, and schematics. Since each 
manufacturer sells cable, junction 
boxes, and other accessories necessary 
for the best hookup of his particular 
line, the radio repairman finds the 
transition to intercommunication system 
and PA work a comparatively simple 
matter. 

Ofher sound work 

Another branch of sound which shows 
promise is the rental of tape or wire 
recorders to schools and clinics, where 
they have proved valuable in speech 
study. 

The popularity of electronic organs 
and organ attachments for pianos has 
opened another field for the radio re¬ 
pairman. The Radio Service Shop has 
already contracted with several manu¬ 
facturers for local service and repair. 

Many other possibilities exist, from 
wiled music for hotels, restaurants, and 



Radio Service Shop does targe sound business. 


factories, to the use of intercoms in the 
home for baby-watching or basement 
workshop communication. 

Sound offers a wide variety of po¬ 
tential money makers for the radio re¬ 
pairman. When you’ve successfully de¬ 
veloped a particular line, you’ll agree 
with many others who have built suc¬ 
cessful sidelines that ^‘sound is a sound 
business,” 



intercoms, hearing aids, and amplifiers are tested and repaired on Audiphone's bench. 
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Any serviceman has enough 
knowledge to enter the PA 
business. Rental and service 
help bring in extra cash. 


cume from it often exceeds that from 
their radio repair service. 

Both Van Xest and Brindley are 
agreed in attrihutinjr their succe.ss to 
tlie fact that they concentrate on ^ivinjj 
>rood service. They take turns personally 
supervisinjr the installation of their pub¬ 
lic achlress systems, making sure that 
the microphones are placed properly and 
that the gain of each is sufficient for the 
use to which it will he put. 


Main store entrance of the Audiphone Company. Hearing aids and Intercoms are sold. • ■ . . i 

Intercoms ond hearing aids 





By MATTHEW MANDL 


/\neither store which does excei)tional- 
ly well in the held of sound is the Audi- 
pfione Coinjiany. also of Trenton, which 
(l(‘als exclusively with sales and service 
of intercommunication systems and 
hearing aids. 

This hiisiness is a good example of 
what can he done with sound. In a little 
over six years the volume of business in 
sail's and I'epair has reached enviable 
proportions. They have consistently ex¬ 
ceeded their yearly quotas for Western 
Electric hearing aid sales, and have in¬ 
stalled intercoms in country clubs, state 
offices, business places, stores, and insti¬ 
tutions wdthin a 50-mile radius of their 
location. 


S OUND—either as a sideline or an 
independent business—K)ffers un¬ 
usual opportunities for the radio 
ri'pairman. It provides a means 
for augmenting Ids yearly profits, and 
at the same time opens another avenue 
along which his business can expand. 
Since the avei age .serviceman is already 
quite familiar with audio amplification, 
he will encounter no difficulty in work¬ 
ing with public address system.s, inter¬ 
coms, or any other sound equit)nu*nl. 

The mo.st jiopular sideliiie with the 
radioman today i.*' the I'enting and sell¬ 
ing of PA sy.stems. This does not mean, 
however, that it is the only one with 
money-making possibilities. Many shops 
have done exceptii nally well in the sales 
and service of intercommunication sys¬ 
tems, the gross income from which often 
exceed.s that secured from PA .system 
rentals. Others have done nicely renting 
large phono amiilifiers to lodge s, 
churche.s ami schools for their special 
events. Still others have concentrated on 
.servicing office sound equi])ment, such 
as dictating machines. There are also 
good markets for tape and wire record¬ 
er rentals, as well as the furnishing of 
recorded music for factory workers. 

A good example is The Radio Service 
Shop operated by David Van Nest and 
Gibson Brindley in Trenton. N. J. Short¬ 
ly after opening the shop they found the 


repair business pi^ofitable and decided 
to expand. Their shop was too small to 
allow them to go into radio sales, so, 
after some debate, they decided to take 
on i*.4 systems as a sideline. The eijuip- 
ment re(|uired no floor space in the shop 
and could be stored away when not in 
use. 

They acquired a 10-watt jimi>lifier, 
two microi)hones, and three speakers. 
To .start off, they ran an occasional 
newspaper advertisement and lettered 
“PA Systems” on their delivery truck. 
A box in the classified section of the 
telephone directory also heljicd. From 
the first, they found their investment 
paying dividends. 

About a year after their entry into 
the PA business, their entire sound sys¬ 
tem was burned l>eyond repair at an 
amusement park fire. 

They bought new and better eiiuip- 
ment, until today they have half a 
dozen indoor-type PA systems, ranging 
from 10 to over 50 watts in output pow¬ 
er, and three portable amplifiers, two of 
which were built in their own shop. 

A number of lodges, churches, and 
civic groups have become regular cus¬ 
tomers of The Radio Service Shop. The 
owners make a specialty of rej^airing 
permanently installed PA systems, and 
their public address business has 
reached such proportions that the in- 
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HOW TO BREAK INTO SERVICING 

id Hew era in servicing lies ahead . . . 

--- By HUGO GERNSBACK 


W HEN the radio boom first started in the early 
20’s, servicing of radio receivers was an entirely 
new development. The then radio experimenters, 
radio amateurs, and other radio enthusiasts soon 
heard the servicing call. As the new radios went out of 
order the laymen owners could not put them into condition 
again and it was not long before radio technicians who 
understood something about the intricacies of radio sets 
were called in. That was the birth of radio servicing. 

At present we are again in the midst of another—^but 
much greater—radio boom. This time it is television. 
Authorities are convinced that during the next few years 
there will be a tremendous upswing in the servicing indus¬ 
try, far greater than was ever the ca.se with AM receivers. 

Millions of new television receivers will be in use in the 
near future. Indeed, it is quite conceivable that at the end 
of the next ten years the television receiver will have re¬ 
placed to a great extent the present-day radio receiver. 
The editors are now constantly in receipt of letters from 
men anxious to climb on the television bandwagon in one 
way or another and those who wish to get in on the ground 
floor in television servicing are no exception to that rule. 
Here is an excerpt from a letter receivecl recently: 

Editor, Radio-Electronics: 

“Ju.st a few lines to you from a friend and a sub- 
scriljer of yours since my early school days, I am 38 
today. 

“I am not a radio engineer by any means but I 
am also no tyro—how could I be with all the informa¬ 
tion you and your staff have crammed into my head 
through the years? 

“Have always used Radio as a hobl^y while working 
at something else. 

“If I don’t get into radio and television servicing now 
I never will. I am not trying to say that I know all 
that there is to know about Radio. But I can get along; 
my education is fairly good. 

“What are your suggestions? 

“When you get a free moment, please drop me a 
line, I grew up with the name Gernsback as familiar 
to me as Babe Ruth to baseluill fans, 

Joh}i J. lieryco, Pater.son. N, J.“ 

The present time, indeed, is a most auspicious moment 
to start out in a radio-television servicing career. Further¬ 
more in order to become established in the industry there 
are no great handicaps, no secrets. Nor does it take a 
great deal of money. If you have a good radio background 
—you need not 1^ an engineer—if you are industrious, if 
you are willing to study and work hard, you should be able 
to make a good living in television servicing. 

The first and most important requirement is good radio 
technical knowledge. This can be gained from schools or 
by studying radio publications and textbooks. The second is 
actual and concentrated experience in repairing radio and 
television sets. If you have a good theoretical radio knowl¬ 
edge, if you understand circuits, if you know a fair amount 
of mathematics, you should have no trouble in getting along. 

To be sure, you will require the service manuals and 
servicing data of the various receivers. This information 
fortunately is tendered to you nowadays on a silver platter. 
The radio set and television manufacturers all issue valu¬ 


able servicing information. Then there are several excellent 
servicing organizations that make a specialty of publishing 
and supplying such data to servicemen at a reasonable cost. 

Experience with actual radio and television receivers is, 
however, a paramount requirement. It takes some time 
before the average new serviceman becomes proficient in 
locating the various troubles—it cannot be learned over¬ 
night. Furthermore to do efficient servicing and make a 
living from it, it is of the utme^st importance that you have 
the proper tools. The days of the screw-driver-and-pliers- 
serviceman arc gone forever, M<>dern receivers, particularly 
television receivers, are most complex. To work efficiently 
and hunt down receiver failure in a minimum of time, good 
servicing instruments are an absolute necessity. The new 
serviceman requires as a minimum the following: 

A 20,000-ohm-por-volt multi metci* with HV range or 
multiplier to 8 or 10 kv. 

Standard signal generator with a,f, output terminals. 

Tube tester, mutual conductance tyj)e. 

VTVM (high-frequency type). 

Scope, with triggere<! sweep, blanking and calibrated 
scale. 

FM and TV sweep generator (best available). 

The above represent only a modest beginning. Later on 
the experienced serviceman will wish to add other items 
to help him work more efficiently and guarantee him a better 
living. 

If you have a reasonably good radio background it should 
not take more than three to ftmr months to Iwcome a self- 
supporting radio and television serviceman. But remember 
this imi)ortant point: even if you are the greatest radio 
wizard in the country you will still oot be a success iiiiless 
you hare the ability to sell yourself to the public. The inde¬ 
pendent serviceman nowadays in many localities is often 
under a cloud. This is due to no fault of his, but because a 
small minority of unscrupulous servicemen—the outer 
fringe—are exploiting and have exploited the public. It is 
this very small minority that has given the industry a black 
eye in the past. It takes no more than five per cent of such 
men to give the whole group a bad reputation. 

The new serviceman should always remember the cardinal 
rule that honesty is the best policy in the long run. When 
an unscrupulous seiviceman charges $5.00 or more for 
cleaning the contacts of a tul>e, or tightening a loose wire 
connection, such tactics invariably come home to roost and 
plague him and his industry. Sooner or later the public 
catches on to these underhanded methods and becomes not 
only suspicious, but antagonistic towards the whole servic¬ 
ing trade. The serviceman who is successful in the end is the 
one who makes no charge whatsoever for little jobs such 
as the ones mentioned above. (It is presumed that the 
receiver was taken to his shop; if he was called in by the 
set owner, then a small servicing charge is in order,) Such 
treatment will be remembered and when a serious repair 
comes along next time, the set owner will have confidence 
in the serviceman—an asset that will pay big dividends in 
his future. 

In .short, if you wish to make a success in servicing, it can 
best be summarized in the following five points: 1. (io^nl 
radio knowledge. 2, Intelligent w<»rk- ,3. Honesty and fair 
play. 4. Good personal appearance. .5. Keeping everlastingly 
at it. 
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SPRAGUE TM TUBULARS —The /iViMruJy proc^icoi AlOtOfO Pop*r Tubu/of CopacHortI 


SPRAGUE ATOMS— Urtiverio/ Midget Dry f/ecfro/)^('c»f 



SPRAGUE LM — UniV#r»o/Mouftfmg Rvp/ocvm^nfi/ 


SPRAGUE EL— Srif-Mounting Midget Can Type? 

CPPACUi SPRAGUE PRODUCTS ARE 

for ® ^ , p* UNCONDITIONALLY GUARANTEED! 
you re fCipof/ When used at their capacitance and voltage ratings, these 
Sprague Products are unconditionally guaranteed to 
render satisfactory performance. 
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I'uilJiny anJ !.:nJu-J apphc.iiions. 


525 FT 
BRAND NEW, 
WIRE ? 


F.O.B. Detroit Erpr«s 
CKdi-qei Col lea:. 



OB. I y," 

Si.uui.in,] Duty Drill 
Tor i^civr.il inaintcn.tnoc. c. .nstmcn'on 
inJ InnlJin^w-nk the (XM ■‘t.mj.it J Juty 
Jnll will give JojVnJ.ihU' >or\!v.v It lo 
j'lipul.ii with elcctnciani. c.ti|Viitet», in.i' 
chiniMs.inJropaiimon. It h.i's.in.iluittj.inco 
<*f power J^^'veliipeJ by a Miim'th running 
nni\et 5 ,il nv>iMr. It i$ well i\il.iiicej. h.i> 
a ei 'inhui.ible giip anJ .liroiXileJ h.mJle 



3 conductor broidcd inSufoted Copper 
ond steel telephone wire. It is ot Copper 
for conductiritv ond steel for Strength. 
Worth at leost 3c pet foot, yet due to 
on eaceptionol buy we con now offer 
it ot less than Ic per foot. 

I Shipped enpress choroes collect) 



CR. 



" 4 R.p.n. 

Motor 
Only 7^ 


Ideol for o boom rotot« plenty of power. Ori* 
ginolly designed (or 24 volt DC operotion, but 
cosily converted, 110 volts AC. Complete 
insttuctions included. Eiccllent for other 
uses too. Brand new, sutplus, guoronteed. 

Add 40c coch to cover postogc ond hondling) 


WILLARD 2 VOLT, 
JTM., BATTERIES 



'0 


3 CP I <lnd. Screen I .95 
3 DP 1*A (Ind.Screen! .95 

3FP7-A_1.35 

3 HP 7 - - 1-45 

(odd 25e eoch to cover 
postage ond hondling) 

5 FP 7 - - 1.75 

5 CP 1 1 -95 

5 BP 1 ^ 2.45 

5 HP 1 ^ 2.45 

todd 35c eoch to cover 
postoge ond hondling) 

7 BP 7 2.65 

7 CP I - 3.25 

(odd 40c coch to cover 
pottoge ond hondling) 

9 GP 7 - _ _ 3.50 

(Shipped express, chorges 
* collect). 


(fU- 

CITI2EN 

BAND 

A tronsmitting 
ontenno, for use on 
opproximotely 450 
MC. Complete with 
stondord COOR con. 
nector. A wcothcr- 
proof unit. (Add 
25c to cover hond¬ 
ling ond postogc'. 


PHANTOM 

ANTENNA 


BRAND NEW 

"eii’s 

/ 



Brond new, compoct, spillproof built* 
in hydrometer, group scvcrol together 
to get higher voltogcs. Fully guoron* 
teed. Shipped dry, odd 35c to cover 
postage and hondling. 




AUNEW fIMPORTANT! 


All merchondise subject to prior 
sole, minimum order $2.00, No 
C.O.D. orders occepted. Michh 
gon residents must odd 3' ,• Stote 
soles tOK. 



1300 n. 
Heavj;l)utU|^2? 
Cable 


Antenna 

Relay 



A wor proven veteran. The 211 Transmitting 
Triodc, Signol Corps No. VT*4.C. Used in the 
famous BC375 ond 6C19I. 2 Tubes good for 
Closs A oudio 39.4 w output. Class B oudio 
260 w output, Closs C 300 w input ond 200 w 
output ond Closs C cw) 375 w input ond 260 
w output. These ate rcolly tugged tubes. 
Their grophite plates will toke plenty of 
beating. Add 20c to cover postogc ond hond- 
Irng. 


SC tfSO 
CONTROL 
BOX 


Triple remote control boi for Com- 
mond Receivers SCR 274 N Series*. 
Eguipped with 3 tuning diols. 3 volume 
controls, and 6 selector switches. Used, 
but in excellent condition, o steol ol 
only $1.50 eo. ' Add 25c to cover pos' 
togc end hondling. 



New 4 conductor 16 gouge 
rubber covered coble. Color 
coded. Used by United Stotes 
Government os Field Telephone 
Coble. 1300 feet on steel reel. 
F.O.B. Our worchouse Shipped 
motor freight or express shipping 
chorges collect. 


Antenno Relay Unit BC.442A or RC- 
2/ARC-5. Originolly used on Commond 
Set 'SCR-2741. Contains on ontenno 
chongc-ovcr rcloy. O I9' 2 milivolt mC- 
ter. with on cxtCrnol *4 omp. thetmo- 
couple. The meter scole rcods R.F. 
Current on linear SCole COlibrotcd 0 to 
10. A truly scnsotionol buy at 

only SI.95 ‘odd 25c to covet postogc 
ond handling. I 



BC-616 

RELAY 

BOX 


Originolly used with the command set 
between Modulator BC456A ond Con* 
trol Box BC45IA. Contotns 3, 24 volt 
relays ond other ports on excellent buy 
ot only $1,39 poitpoid. 



N. SILVERSTINE CO. 


6532 EAST McNiCHOLS ROAD DETROIT 12, MICHIGAN 




NOVEMBER, 1948 
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Here's a Iiamlsome, sturdy, iill-plastic 
resistor cabinet you 11 be proud to liave in 
your 8ho[)—and one that will sa\ e you 
hours of valuable time. The new cabinet is 
niohle<l of solid plastic and has five drawers 
with eight compartments in each drawer. 
It is extremely compact—only 9^' 

4-^" high, and deep. Factory -packed 

in the eahinet is a serviceman’s assortment 
of 12.5 carefully selected Ohmite ’^Little 
Devil.” individually marked, in¬ 

sulated com posit ion resistors, in the 40 
values (10 ohms to 10 megohms) most fre- 


QUANTiniS AND RtSISTANCE VAI.UIS ^ 
IN THl SCRVICtMAN’S ASS^ORWINT 


Quir- 

my 

1 OHMS 

Quail- 

tity 

OHMS 

Qbir- 

lity 

OHMS 

Im- 

Htf 

OHMS 

1 


3 

1000 

1 

33000 

10 

0.47 nfg. 

1 

15 

1 

1500 

5 

39000 

1 

0.68 meg. 

1 

27 

1 

2203 

10 

47000 

10 

1.C 

1 meg. 

1 

47 

3 

2700 


68000 

1 

1.5 

i meg. 

1 

IOC 

5 

4700 

1 

62000 

1 

2.3 

1 meg. 

1 

150 

1 

6SOO 

10 

0.1 meg. 

1 

2.1 

1 meg. 

1 

270 

10 

10000 

5 

0.15 meg. 

1 

3.5 

1 meg. 

\ 

330 

3 , 

. 15000 

1 

0.22 meg. 

1 

4.1 

1 mig. 

1 

470 

5 

22000 

10 

0.27 meg. 

1 

6.6 

1 meg. 

1 1 

[ 680 

10 

27000 

1 

0.33 meg. 

1 ilO 

meg. 


cjuently used by servirenien. Tlie assort¬ 
ment is offered at tlie price of the resistors 
alone — the cabinet is furnished without 
extra cost! 

\ ou 11 need one or several of these handy 
cabinets in your shop to protect your 
resistors and to help you find resistance 
values quickly. What's more, they provide 
visual stock control so you can avoid du¬ 
plicate inventories or unnecessary trips to 
your distributor. Order your assortment 
and cabinet from your jobber, today! 


Stocked by Leading Distributors 


CAN BE 

STACKED ON EACH OTHER 

A dovetail joint ig provided 
on tu|) and i>oT tom of each cah. 
inet BO they can be stacked 
One on top of another. 


OHMITE MANUFACTURING CO., 4895 FLOURNOY ST., CHICAGO 44 

©UMITI 


OHMITE 

RESISTOR ASSORTMENT 


Little Devil Composition Resistors in 40 Separate Compartments 


REGULAR 

PRICE FOR RESISTORS 


IN RUGGED /iU-‘PlcUCcC CABINET 


Servicemen’s Assortment Contains 125 Selected Va-Wott 


NO charge for 
CABINET 


RADIO-ELECTRONICS fo 
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Thousands of Radio Service Technicians are right! They’ve found 
the way to quicker, easier, more profitable servicing. Join these 


thousands of successful money-making Servicemen who have 
switched to PHOTOFACT Service Data. Learn for yourself how 
this accurate, easy-to-use, practical data saves you time, makes your 
work easier, helps you earn more. PHOTOFACT gives you 100% 
useful service data—every photograph, every diagram, every bit of 
information helps you do a complete job» You owe it to yourself to 
Switch to PHOTOFACT. There'll be a big difference in the time you 
save and the bigger profits you’ll earn every single working day. 



Your Prico 
Eoeh Volume, 
In Deluxe Binder 


PHOTOFACT VOLUMES 
The Preferred Service Data 

Bring your file of post-war receiver Service Data right 
up to July, 1948! Here’s the most accurate and complete 
radio data ever compiled—preferred and used daily by 
thousands of Radio Service Technicians. Includes: Ex¬ 
clusive Standard Notation Schematics; photo views 
keyed to parts lists and alignment data; complete parts 
listings and proper replacements; alignment, stage gain, 
circuit voltage and resistance analysis; coil resistances; 
record changer service data, etc. Order Volume 4 today 
—keep your Photofact library up-to-date—it‘s the only 
Radio Service Data that meets your actual needs! 

VpI. 4. Covers models from Jan. 1, 1948 to July 1, 1948 
Vpl. 3. Covers models from July 1, 1947 to Jan. 1, 1948 
VpI. 2, Covers models from Jan. 1, 194” to July 1, 1947 
Vpl. I. Covers all post-war models up to Jan. !, 1947 


_J 

Subscribe Regularly to 
PHOTOFACT Folder Sets 


Here’s the most accurate and complete 
Radio Data ever compiled—issued reg* 
ularly two sets per month. Keeps you 
right up-to-the-minute on all current 
receiver production. Your best buy in 
Service data—practical, useful infor* 
mation that makes money for you every 
day by saving you time on service jobs. 
Shows you everything you need to 
know about the sets you service—in 
clear, accurate, uniform style. Packed 
with extra help—full PHOTOFACT 
data on Automatic Record Changers— 
communications receivers—amplifiers 
splits new PHOTOFACT Television 
Folders—exclusive, uniform coverage 
of popular Television Models, data 
proved best by actual service clinic ex¬ 
perience. Subscribe at your Jobber 
today, for regular monthly issues. $| 5Q 
PER SET ONLY .I 



1947 Record Changer Manual 

Nothing like it! Complete, accurate 
data on over 40 post-war models. 
Exclusive exploded views, photos 
from all angles. Gives full change 
cycle data, information on adjust¬ 
ments. service hints and kinks, com¬ 
plete parts lists. Pl.US—for the first 
time — complete data on leading 
Wire, Ribbon. Tape and Paper Disc 
Recorders! 4oo pages; hard cover; 
opens flat. Order now! 

OSLY . 


Receiver Tube Placement Guide 

Shows you exactly where to replace each 
tube in 5500 radio models, covering 
1938 to 1947 receivers. Each tube lay. 
out is illustrated by a clear, accurate 
diagram. Saves time—eliminates risky 
hit-and-miss methods. 192 pages, com¬ 
pletely indexed. 412 5 

OSLY . 



Dial Cord Stringing Guide 

The book,that shows you the one right 
way to string a dial cord. Here, in one 
handy pocket-sized book, are all avail¬ 
able dial cord diagrams covering over 
2 300 receivers, 1938 through 1946. 
Makes dial cord restringing 4100 
jobs quick and simple. OSLY .. ^ 




FREE Photefact Cumulative Index 


Send for the FREE Cumulative 
Index to PHOTOFAC: r Fold¬ 
ers covering all postwar re¬ 
ceivers up to the present. You'll 
want this valuable reference 
guide to the Radio Service Data 
preferred and used by thou¬ 
sands. Helps you find the Fold¬ 
ers you want quickly. Get this 
Index at your Jobber or write 
for it today. 


«r ^ 



BOOST YOUB EARMIMG POWER! 


Radio Industry RED BOOK 


MaH 7hit Ordur Form 


The RFD BOOK tells you in one 
t'olutm all you need to know about 
replacement parts for approxi¬ 
mately I ",000 sets made from 
1938 to 1948. Includes cornplete. 
accurate listings of all 9 major re¬ 
placement components —not iust 
one. Lists correct replacement parts 
made by 1 leading manufacturers 
— not just one. Covers original 
pans numbers, proper replace¬ 
ment numbers and valuable instal¬ 
lation notes on: Capacitors. Trans¬ 
formers. Controls, IF’s, Speak¬ 
ers. Vibrators. Phono-Cartridges. 
P/u.-i—Tube and Dial Light data, 
and Battery replacement data. 
440 pages. 8*4 X 1 1; 4^0 4 

sewed binding. ONLY. 


to HOWARD W. SAMS A CO., INC. 

3924 E. Woshington SI., Indionopolis 7, Indiona 

My (check) (money order) for $.enclosed. 

n Send the RED BOOK. $3.95 per copy. 

Send PHOTOFACT Volumes in DeLuxe Binder: 

□ Vol4. □Vol. 3.nVoI. 2.nVol. I ($18.39 each). 

□ Automatic Record Changer Manual, $4,95. 

□ Tube Placement Guide. $1.25. 

n Dial Cord Stringing Guide, $1.00. 

□ Send FREE Photofaci Cumulative Index. 

Same .*.. 

AJJrest*,,*, ..... 


HOWARD W. SAMS A QO.r INC 

1NB(ANAPOU5 ?. INDIAMA 


Oty. 


,State, 


NOVEM BER, 1948 
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Dcph ^2V¥AJimNS.T Jm V N. 


All orders filled same day received 


The New 
Model li 45 
Hallery 
Operated 

SIGNAL 

GENERATOR 


for sen’ictiic AM. 

I \t iiiii Tel. .!.. on 
Ui-rriiiis If 1' (le-i 
i]:i iirl- - 11 ii t ■» 

Ml tviU^ t-- > 1 ) 

M. ,.(\rlih (1 ,<> Kc. 
til '< Ml oti I im- 

I lllli ■ li U I ii-l t ii' I 

II Me. to ill Me. on linrinonios). Complete vltl- 

•ihl.-liljil iixf li I xlf i-iitilneil bat- C 77 
•i.ifx jml li><ii III lions. NET.. J 


The New Model TC*SO 

TUBE 
AND SET 
TESTER 


Model TC Ti 

111 lies st-iYii i^tiiiiiii -t 

Olii .. Omiiiii Mill I 

I-"iill -i..li rii'i4ir.i<>’ til 

jii.. II M> S( ill- foi l•-||l [ 

III : bsi ! i,(i. iiiii.i liilliii. 
t-H l.l- tl^tilli, .Multi 
iiliii j-iivtlav's nieasui 
M .it Tr'--:if Ti-bi .III 
V»H^ in fyiles \<- 

hil jlile liri' I iiiliti-'-l 
111 I-, lithe charls ho 

■I I II I IOf]< 

Size 8" X h Ti" . 


A complete lohorntory. 
all purpose fest-tn 
strument. this versa 
tile combination tube 
and set tester will ac¬ 
curately test ail up. 
to-date designed 
tubes. Tho multi 
meter section affords 
many necessary meas¬ 
urements for every, 
day's service work 
Tiihe ami Set Tester iiiifr 
lit V.. \ r.V. n.i M \ 
IIkI Mtler rilM I Tilt. 

l^i:-Ii -li Ui III! Ill: (;OOIi 
liilies. Jiisii Ml I r».lii.-ri| 
tn pie Mill iiiiiiK- -i iiIIh). il.iits 
Seel ion aiforits iuo»t ik>|i- 
I'liiet-ta. 

.<.•1 Tester otieiales on 90 - 1^1 
ir.j sett in 4 Miir<l> li. iJiliil 
r.«tiiiiot. <*onuiIe(c nidi «si 
1 .11 ileliiliil, openitint; in 

net $39.50 


IMMEDIATE DELIVERY FROM STOCK 


CnmpltMe with new built-in pretuned and 
aliened 13 Channel tuner, all parts and eas> 
step-hy-siep in>t rnrtiiins and schematics. 

$89.50 less tubes 


Kit. rnmplete with all tubes ..$119..TO 

Sperially desifcned cabinet for kit . . . , '*.>.0(1 


\ti iiiii/l ... I iliii ' Ij. t-ililiiiier r.iii j«nC'IiIiIi 44 " 
■it tlil-M 111 . , I .in- llijii.. ,-l t rliM I ■ jllli kllS 1 -I > till 
. It il ,.lili.-l lUlii--. liHullrii alii fiilfil-^ .illUlieil 

tht III* iiiiiii- (fli iMiu Mtii-lriiiii. null ipiilitv iijit. 

Mill -\i ilii|t I <11 lilt j -V- pirfiti |L..|fi>iii Hill I'll 

■ lilt ili-Mi.Mi -1 lis iiiitst, I im TV. i-suiiii■ IS. <'.:iitali- 
Itl ft- :-. OM-III iliii -M I iil\er 1'sl*^ iMrA I F. r'-iU 

I.. j IE i\iii ■ i kii" iipl nil lure iloOiiiil 41. ..I 

ll■-||||n=l is lih'li ijiiality F.M for years of listeiiiin; 
till :.-liri. 

Same quality and features for 7" KIT 

rnmplete. less tubes ...,,..$59.50 

Cninpicte. with tubes .. 99,50 

Specially designed cabinet for 7" kit .. .. .. 22.50 

This kit can be used aith Sylvania 10 HP4 10^ pic¬ 
ture tube without modifleations. 

7 - and 10" KITS AVAILABLE FOR IMMEDIATE 
DELIVERY FROM STOCK! 


10 INCH 


TELEVISION KIT 


ONLY 


^89 


.50 


1$ THE COST! 


for the SENSATIONAL-NEW-IMPROVED 


Kadio Knsiiicss 


RCA USES RAYTHEON PATENTS 

Raytheon Manufacturini; Coni|»any 
has recently i^ranted a iiceii.<e U> Radio 
Corporation of America iindei' the radar 
l)atents owned hy Raytheon. Thc.<e ra¬ 
dar patents were issucil to Sulmiar’nc 
Signal Company, now Raythc ors ma¬ 
rine affiliate, and cover development 
wttrk bc^ritn in the early thiitics. 

The comi)any states that ]»iactically 
every radar device Ituilt duriiiLf the re¬ 
cent world war em])liiyed the ha.<ic prin¬ 
ciples used in these patent.s. 


EGYPrS NEW RADIO CENTER 

A new hroadca.stinjr center tn cuve*- 
the whole Nile didta, reiichinir to Alex¬ 
andria and Rort Said, is under develop¬ 
ment near Cairo. A oO-kilowatt medium- 
wave transmitter has keen purcha.^ed hy 
the ELT.Vjttian (hn'enmienl from the In¬ 
ternational Division of UC.A. It will \h 
erected at Ahu Zaahal. 1 1 miles from 
the capital, where the studios are huilt. 


RMA NAMES LIAISON GROUPS 

To continue industrial conpi-raiioti 
between radio manufacturers and broad¬ 
casters, tw’o liaison comm ill ees iccciitly 
have been appointed by RM.\ President 
Max F. Balcom. These c(unmittee.< will 
woi'k with similar reprc.soiitative.^ of the 
National Association of Broadcaster."- 
and the FM .Association. 

Early mcetiiiLTS are planned to pro¬ 
mote hroadcastiu^j: services and receiv¬ 
ing set sales for AM and FM radio and 
television. The RM.A Committee for 
liaison with XA15 is headed by F^aul V. 
Galvin, [tresident of Motorola. The RMA 
committee for liaison with FM is hraded 
hy H. C. BonfiK, vice-president of Zenith 
Radio Corp(»ration. 


SET PRODUCTION FLUCTUATES 

A recent RMA report on the numher 
of radio sets pi’oduced during the tirst 
seven months of Pd IS shows that the 
output of television receivers continues 
to he hifrh. The drop in pniduction of 
FM and AM sets is attributed to sea¬ 
sonal conditions. The table shows the 
fiKures given hy the RMA. 



TV 

FM.AM 

AM 

AH sets 

January 

30,001 

134,015 

1.173,240 

1.339,254 

February 

35,889 

140,429 

1,203,087 

1.379.405 

March 

52,137 

141,185 

1,420,113 

1.433.435 

April 

44.339 

90,435 

1,045.499 

1,192,473 

May 

50,177 

74.435 

970,148 

1,094,780 

June 

44,353 

90,414 

959.103 

l.i13,870 

July 

54,089 

74 988 

552,341 

483,438 

TOTALS 

334.985 

770,301 

7,323.571 

8,428.857 


COMPANIES REPORT EARNINGS 

The general tone of financial state¬ 
ments issued recently by ratlin manu¬ 
facturers shows that business as a 
whole is excellent. Some examples are: 

RCA : Total gross income of the par¬ 
ent company and its domestic subsid¬ 
iaries—$17fi.079.71‘> in the first half of 
1948, compared with for 

the same pei’iod in 1947. re[>resentinu: 
an increase of $21,754,841. Net incotne 
for the fii'st half of this \\uir was 
$10,850,288, as compared with last 


year’s $8,825,912; this is an increase of 
$2.024,;{7(>. 

C-E: Net income of $54,602,389 in 
the first 6 months of 1948, as compared 
with $42,802,075 in the same peiiod of 
1947 -a gain of 28^;. 

/7////Y).* Total sales for the first 
half of this year wei'e higher than 

for the comparable period in 1947. 

A’.1/A7i.'^Y>.V .* The parent company 
and subsidiaries report a consolidated 
net profit of $1,826,290.61 for the 89- 
week period ending July 81, 1948, as 
compared with $1,585,197.48 for a like 
period in 1947. 

ZEXITH: Net consedidated opei ating 
profits foi- itself and subsidiaries for 
the three mouths ending July :il. 1948, 
amounted to $10 1,969. No comi)arison 
was made with the previous fiscal pe¬ 
riod. Shii)mctits for the tln’e<‘-month 
pei iod amounted to $14.187,8<)1. Demand 
for the eompany's models, especially 
portable radios, continued strong. 

RAW II EOS: An increase in the 
hat'klog of government oi'ders led to 
the reversal, after the close of the fis¬ 
cal year, of the previous declining treml 
in sales. Backlog of government husi- 
iies." on May 81, l‘M8, was approxi¬ 
mately $84 million against $86.9 million 
on .August 1, 1947. 


FCC LIMITS STATION CONTROL 

The Commission recently adopted 
rules making it impossible for any per¬ 
son or corporation to have more than 
seven standard broadcasting outlets or 
to own an interest in more than 14. 

Pi eviously it had set a limit of six on 
the number of FM stations under com¬ 
mon control and had fovbicblen joint 
ownership of over five television out¬ 
lets. 

The rules now in force also prohibit 
dual ownership of facilities in the same 
category in the same community, thus 
limiting one person or group to one 
statidar<l, one FM, and one television 
outlet in a single area. 


TV SHIPMENTS INCREASE 

Second-quarter shipments of tele¬ 
vision sets by RMA manufacturers to¬ 
talled 158.455 as compared with 106,186 
during the first quarter, a gain of 50'/. 
Televisors went to 31 of the 48 States 
and to the District of Columbia. 

This bi'ings the half-year total to 259,- 
591. a.^ compared with 162.181 for tho 
entire year 1947. No reports were made 
for 1946 shipments, but 6,476 TV sets 
were produced hy RMA members. 

Shipments lag behind actual produc¬ 
tion. which amounted to 278,896 for the 
first six months of 1948. The total TV 
set production since the war is reported 
as 463,943. 


AWARD TO HOWARD 
SAMS FIRM 

Howard W. Sams & Co. was recently 
the recipient of a citation made by 
FiiKtvrial World for the firm’s clear 
analysis of its financial position for the 
benefit of stockholders during 1947. 
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Better Pay 

ca—. 

A Nice Home 






li; 


Which 
Do You 
Want? 


Get Your FCC 

COMMERCIAL I I^EilCE 
RADIO OPERATOR LIVEIl^E 

in a Few Short Weeks 


IJ 

Get your FCC ticket 

Jobs worth 
$3000 to $7500 

Greater Security are opening up 

right now for 


A New Car 


Happy Vacations 
and Travel 


FCC Licensed 
Radiomen 


It’s EASY if you use Cl RE Simplified Training and 
Coaching AT HOME in SPARE TIME 




Get your license easily and (inicklv and l»c ready 
lor the $3000 to $75(K) jobs that are open to ticket 
holders. ('IKh' training is the only planned course 
of coachint* and traininji that lead« 
directly to an I'CC license. 

Your FCC t’icket' is recognixed 
in all radio fields as proof of 
your Fechnicol ability. 

l^inpl overs «if ten jjive itrei- 
ereiicc to license holders, 
even tlumtih a license is not 
ref|iiired fihr the joh, Hohl 
an “ticket” and the job 

is yonrs! 

Cire Groduotes Find 
FCC License Pays Off 

“Thjitiks to this course, I now have a very pood job in a local power 
plant’s te-^t department. 1 couldirt have obtained this job witbout the 
math and basic electrical theories in the first part of Sectiim I of this 
course.” Stud. No, 289.TX12 

have been working for Police Radio Station WPKS in Asheville 
for five months since getting my second-class ticket,” 

Stud, No. 2858N12 

‘‘You nmy be interested to know th.at I am employed at the local 
broadcast station, where I .-im a tr.insmittcr operator. 1 took and 
passed the FCC examin.ations last February.” Stud. No. 2754N12 

CLEVELAND INSTITUTE of RADIO ELECTRONICS, rc-ii 

4900 Euclid Avenue Cleveland 3, Ohio 

Approvod For r/ofning unefor "G. f. UiJf oF e/gfils" 






«r *DIU) 

■ ELUIMIK vS 

“m 



I can train you to pass your FCC 
License Exanis in a few short weeks 
if youSe had any practical radio ex¬ 
perience— amateur, Army, Navy, 
radio servicing or other. My time- 
proven plan can help put you, too, 
on the road to success— 

Let me send you FREE the entire story 
Just fill out the coupon and mail i't. I will 
send you, free of charge, a copy of “How 
to Pass FCC Liernse Exams." plus a 
sample FCC-type Exam and Catalog A, 
describing opportnnities for yon 

KPW. II. GUW.FOUn, Vloe-President 


Send Coupon Now! 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS RC-11 
4900 Euclid Ave., Cleveland 3, Ohio 

1 utiiii to know how I ran gel ni.v ticket in a few shou weeks by sludylnK at 

hoini- in itpurc lime. Sfiid me your KitKE honklet ‘‘llcnv to lass ItC Llrciise 
Kx-iminut ions*’ <doc> imt cmer exani.s for Amatrnr License) as well as a sample 
KCl’-UTM* c\am ami Cutaliig .\. descrililiiK oiipoiiunities in Itadio-Uwtnmics. 


NAME 


AnDltE.SS 


.ZONE.STATE. 

□ Veterans check for enrollment Information under G.I. Bill. 

NO OBLIGATION—NO SALESWEN. 
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MADE TO SELL YOU 
AND YOUR SERVICE 

A/OS! 


llrre's tlir new Sylvania Ser\icc 
Kit now available to service deal¬ 
ers—a prestige-building and prae- 
tical adflition to your service 
business! 

Made of laminated plywood cov¬ 
ered with brown plastic fabric with 
the appearance of fine leather, this 
kit has a tube capacity of over 75 
tubes, l*he interior measures onlv 
18"x 11 Vk* X l^he tool seetion 

ill the lid is designed to hold the 
most eominonlv used tools for on- 
call service. Ask vour Sylvania 
Distributor for this wonderful new, 
low-priced Service Kit. Get that 
added professional toiieh that 
means so nuieh. 


$^95 


(Tools shown 
not included) 


$^95 


At Sylvania Distrilnitors everywhere? Sydrnnia Electric Products 
htc.^ Adrertisins Department. Emporium. Pa, 


Big, handsome, eve-catching! 
That's the new Sylvania 38*4" 
high and 8 V 4 " whie metal tber- 
inoineter! Put this green, lilaek 
and white business aid outside 
your shop — call attention to 
tlie service you offer ami the 
merchandise displayed in vour 
windovNS! 

You can obtain this sales* 
catcher from )oiir Sylvania 
Distributor! See him ttnlav! 


$450 


And here's the new Sylvania illiiininated 
shadow box sign that\s ready for hang¬ 
ing in your wiritlow. on your wall, or on 
any strategic fiat surfao<* in your window. 
Two eyes in the top of the sign arc for 
hooks or cliains. 

Ihe big, bright rcrf letters "Kadio 
Service ' tell your message in no uncer¬ 
tain terms to every passerbv, 3'lie sign's 
face is glass; tlie background traiislucinit 
yellow, ^riie red letters are outlined in 
black, while the bottom half of the sign 
is fdack with yellow lettering. The brown 
metal <*ase ischr*onie triiiiiiuNl. Size: 18V4" 
long, 8*4" high, 3*4" deep. Seven-foot 
cortl provided. 
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10 Reasons Whil»- 

m ^ ▼ n T I f^r^n/irA if«Mi fnr 


D.T.I. 


IS ONE OF YOUR 

BEST BUYS 


O You profit from our 17 years of 
“Know-how” in preparing men for 
real opportunities in the Radio-Electronics 
field. 


D. T. I. can prepare you for 
a profitable future in 

TELEVISION 

Radio - Electronics 




DeFORESrS TRAINING, INC. 

Chicago, iuinois ^ 


Astociofod with fh« DoVry Corporation, 
iu/tdors of Eloctronfc ond Movio Bjqviptptnt 


O A faculty of more than 60 skilled 
residential and 15 extension instruc¬ 
tors to guide students in their training. 

You may learn at home or in our 
new, modern laboratories in Chi¬ 
cago. 

O Home Movies, an exclusive D.T.I. 
feature, help you learn faster . . . 
easier at home. 

O You receive many shipments of com¬ 
mercial-type equipment which give 
you practical ‘‘on-the-job” experience in 
your own home. You keep all of this equip- 
rnent — working about 180 experiments, 
including a permanent 6-tube Radio Re¬ 
ceiver the entire family will enjoy. 

O You build and keep modern-type 
test equipment which you can regu¬ 
larly use for analyzing, checking and test¬ 
ing purposes. 

You also get lessons with many illus- 
trations and schematic drawings that 
make electronic circuits easier to under¬ 
stand. 

O Thc only training of its kind to be 
awarded the Certificate of Merit by 
the New York Museum of Science and 
Industry. 

O EFFECTIVE EMPLOYMENT SERVICE is 
available when you complete your 
training to help you get started. 

rgj Consultation Service. After you have 
completed your training, you arc 
privileged to write for additional informa-' 
tion to help you with “on-the-job" prob¬ 
lems. 


See how DeForest’s Training, Inc. can start pre¬ 
paring you now for the opportunities ahead in 
TELEVISION . . . RADIO . . . ELECTRONICS. We 
provide practical training in your own home to 
help you gaTn the confidence and “know-how** 
to fit you for a responsible, well-paying job or 
your own business. D.T.I. trains you rapidly, 
thoroughly, by using modern instruction meth¬ 
ods and equipment. Write today for free facts 
on how you, too, may get started toward a 
profitable, exciting career. 


NO EXPERIENCE 


You BUILD 

and KEEP this jewel bearing MULTI-METER 

(above) and 6-tube "Super-Hef' Receiver (below) 
, . . giving you practical experience at home in 
ASSEMBLY . . . WIRING SOLDERING . . . TEST¬ 
ING . . . TROUBLE SHOOTING' 


NECESSARY 

D.T.I. sends every major aid to speed 
your home training. In addition to 
the many shipments of Radio-Elec¬ 
tronics ports and assemblies, you re¬ 
ceive well illustrated, loose-leaf les- 
sons, prepared in clear, simple 
language to help you learn 
faster, easier. 


YOU ALSO USE 
HOME MOVIES 

Only O.T I. provided you 
with thi& oil importoni 
home troining ciid thol 
mokes RodiO'EIcctroniCS 
pririCipIcS remcirkcibly 
cleor ond eosier to un¬ 
derstand. We lend you 
a ]6 mm. projector and 
many reels of informa¬ 
tion-pocked film. 


EMPLOYMENT 

SERVICE 


MAIL THIS OPPORTUNITY COUPON NOW! 


DeForest's Training, Inc. 

2533 N. Ashland Ave. Dept. RC-EII 
Chicogo 14, Illinois 

Send me complete details, showing how I may make my start 
in Radio-Etcctronics-Television. No obligation. 


When you complete 
your trotninq. our 
Employment Service 
will help you qct 
Started. Moil coupon 
today for full de¬ 
tails. 


Age 


Name 


Apt. 


Address 


Zone 


City 


O" 


If under 16, check here 
for special informotion 


Oi: 


If o dischorged veteron of 
World War II, check here. 
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of actual field experience now enable us to offer you the 
new 900A '‘VOMAX**. Revolutionary as was the original, 
the new 900A forges far ahead in simplicity, dependability 
all-around usability. 

Just 34 months ago McMurdo Silver Co. announced 
''VOMAX*'—the first truly stable, ultra-high input resist¬ 
ance v.t.v.m. Lifting the v.t.v.m. out of the limited labora¬ 
tory-application class. Silver engineering and use-cxperience 
made ‘‘VOMAX’' the first universal v.t.v.m. Its acceptance 
was instant and overwhelming — for “VOMAX” will meas¬ 
ure, at input resistance so astronomically high as not to 
‘'load down” any circuit to which it may be connected — 
d.c. volts, a.c., a.f., i.f. and r.f. volts, d.c. milliamperes and 
amperes, resistance and db. — all over tremendous range 
and with laboratory accuracy. Used in scores and hundreds 
by such competent organization^ as the National Bureau 
of Standards, the Navy, Army, F.C.C., C.A.A., Veterans 
Administration, G. E.. Western Electric Co. Recommended 
by Bendix, “VOMAX” is consistently copied, never 
equalled — stands today as “standard of comparison” for 
the entire industry. 


FEATURES 

• Non-breakoble glass 7" meter completely protected 
behind panel. 

• Single hand-convenient probe gets into tight places, 
banishes usi^al snarl of easily last and broken test 
leads. 

• Newer — and fewer — minature u.h.f. tubes. 

• 51 ranges at highest available a.c. and d.c. input 
resistonce. 

• Absolutely stable —ane adjustment sets meter zero 
for all ranges. 

• No grid current error. Exclusive ta "VOMAX", this 
vital feature is carried to new heights in new 900A. 

9 24 d.c. ronges at 51 and 126 megohms, constant 

input resistance. 0 thru 3, 7.5, 12, 30, 75, 120, 
300, 750, 1200 and 3000 volts. Polarity reversing 
switch. 

• 6 o.c./r.f. ronges, 20 AJ thru 300 me., 20 megohms 
input resistonce shunted by 7 mmfd. 0 thru 3, 12, 
30, 120, 300 ond 1200 volts. 

• 3 db. ronges. —10/-f* 10, 10/d-20 ond-f-20/ 4*50 db. 

• 6 resistonce ronges. 0 thru 2000, 20,000 ond 

200,000 ohms. 0 thru 2, 20 ond 2000 megohms. 

• 6 direct current ronges. 0 thru 1.2, 30, 120, 300, 
1200 mo. ond 12 omperes. 

• True vocuum tube meter in oil but current functions. 
No low*resistonce, frequency-erroneous copper 
oxide rectifiers. 


Net Price 

H8.50 


nietTi 

SILvIr 


'/r/>eu/r^es Mt 

900A VOMAX 








In announcing the new “VOMAX” we think you’ll agree 
that we can feel just a bit proud of having again done the 
impossible to give you the world’s finest universal Labora¬ 
tory Caliber Electronic Test meter at only Net $68.50, 


OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

EXECUTIVE OFFI'CE^S: 124^0 MAIN ST-, HARTFORD 3, CONN. 
FACTORY OFFICE 1 2 4 9 MAIN ST., HARTFORD 3, CONN 


Every good jobber features the 
new **VOMAX’\ new super-sens/- 
tive 905A “SPARX” Signal 
Tracer; 910 Universal Test 
Speaker & 18 Watt Universal Out¬ 
put Transformer^ 906 FM/AM 
Signal Generator, new 909 and 
911 TV and FM Sweep Signal 
Generators, 904 Resistance/Capac¬ 
itance Tester. All, Laboratory 
Caliber Electronic Test Instru¬ 
ments at a price you can afford. 
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The Kadio illoiitli 


UNAUTHORIZED BROADCAST¬ 
ING from a transmitter operated in 
Jennings, La., was stopped last month 
hy federal agents. The station was op¬ 
erated by a young veteran who had 
studied radio at a Texas school. He had 
l)een broadcasting music and entertain¬ 
ment on a frequency of 1540 kc for sev¬ 
eral months. 

The intervention of federal agents 
and seizure of the equipment provides 
another warning to all radio men that 
unauthorized transmis.sions will not be 
tolerated by the government. Even 
phono oscillators may come under the 
ban if they have sufficient output. The 
safest plan is to deliberately limit out¬ 
put of such devices to the minimum 
necessary to transmit across the room 
in which oscillator and receiver are lo¬ 
cated. 

U. S.-CANADIAN AGREEMENT 

was reached last month with regard to 
FM stations close to the border. The 
agreement calls for consultation between 
the FCC and the Canadian Department 
of Transport to eliminate any possi¬ 
bility of interference between stations 
of both countries. No loss of channels 
to this country is expected. 

KENNETH B. WARNER, known to 

radiomen as secretary of the American 
Radio Relay League and editor of its 
official organ, QST, died unexpectedly 
September 2. 

Mr. Warner 
was one of the 
founders of the 
League and was 
its first paid sec¬ 
retary, holding 
the post from 
19 19 till his 
death. He was ac¬ 
tive in organiz¬ 
ing the Interna¬ 
tional Amateur 
Radio Union and 
at practically all national and interna¬ 
tional conferences where the welfare of 
the amateur was affected. 

He maintained his personal interest 
in radio, operating his own station 
WIEH up to the time of his death. He 
was also an enthusiastic amateur pho¬ 
tographer, and many of his pictures 
have been exhibited. He was a member 
of the Institute of Radio Engineers and 
the Hartford County Camera Club. 

SUPERSONIC PAINT TESTING 

was reported last month to the Ameri¬ 
can Chemical Society. Less than a sec¬ 
ond is required to tell whether a paint 
or varnish will wear well. 

The coating of paint is smeared on a 
piece of metal. The metal is then shaken 
violently by a transducer connected to a 
supersonic oscillator. The amount of vi¬ 
bration necessary to make the paint or 
varnish peel indicates how long it will 
be likely to last under normal condi¬ 
tions of use, 

TOWERS are being erected across 
Northern Indiana to chart a layout for 
television relays, it was announced last 


month by T. C. Wilhoite, TV engineer 
for the American Telephone and Tele¬ 
graph Co. The towers are temporary; 
when the permanent ones are built next 
year, they will link Chicago with East 
Coast TV facilities. 

A co-axial cable laid across the same 
route last year was intended for tele¬ 
vision but this cable is already being 
overworked to handle long-distance tele¬ 
phone calls. When the relays are fin¬ 
ished, the cable will be used for tele¬ 
vision only in emergencies. | 

NATIONAL ELECTRONICS CON¬ 
FERENCE will be held at the Edge- 
water Beach Hotel in Chicago on No¬ 
vember 4, 5, and 6. 

A comprehensive technical program 
has been arranged covering all the ma¬ 
jor fields. New equipment will be dis¬ 
played throughout the sessions. 

LOW.POWER FM transmitters may i 
be used by schools and other non-com¬ 
mercial, educational broadcasters, ac¬ 
cording to a ruling made by the FCC 
last month. Power used may be 10 | 
watts or less and all stations will op- 1 
erate on 88.1 me. The ruling is expected 
to make it possible for many schools | 
with limited finances to enter the broad- i 
casting field. 

BRITISH TV standards were frozen 
indefinitely last month by a government 1 
decision to retain the present 405-line, 
25-frame pictures. The British decision 
parallels the American one made some i 
time ago against converting to color. 1 
The reason in each case was that tech- i 
nical advances were not sufficient to- 
justify a change in system which would I 
make all present sets obsolete, British 1 
televiewers now own approximately 60,- 
000 receivers. 

MAGNETIC TAPE STANDARDS' 

for the broadcast industry were decided 
upon last month by the NAB, lifting 
the last barrier to widespread produc¬ 
tion and use of tape recording equip¬ 
ment. Most important was standardiza¬ 
tion of tape speed at 15 inches per sec¬ 
ond for high-fidelity work, with 7.5 
inches as a secondary speed and 30 
inches as a supplemental speed. The 
7.5-inch speed corresponds to the pro¬ 
posed RMA standard for home record¬ 
ing. 

Other standards adopted included a 
tape width of 0.25 inch, specified break¬ 
age, temperature, and humidity charac¬ 
teristics, noise level 40 db below peak 
signal, and 33-ininute playing time on 
dach spool. 

NATIONAL RADIO WEEK will be 

observed this year from November 
14 to 20, with all phases of the 
broadcasting and radio manufacturing 
industries participating. The announce¬ 
ment was made by RMA and NAB, the 
joint sponsors. 

This will be the fourth year in which 
all radio interests will cooperate in ob¬ 
serving the anniversary of broadcasting. 
This year's anniversary is the twenty- 
eighth. 



USEFUL 
XMAS GIFTS 



PLEASE TEAR OUT 
THIS ADV. AS REMINDER 


i^adio 

-mams 




1 1 RADIO FACTS 

mk AND FIGURES 

AUOaS RADIOMANS GUIDE—914 Pog**, 633 Ulus- 
tratlons. Photos, Wiring Diagrams, 38 Big Chapt*rs» 
covering Radio Theory, Construction, Servicing, Includ¬ 
ing Important Data on Develapments In Television, 
Electronics and Frequency Ma'dulatlon, Review. 
Questions and Answers^ Calculations & Testing. 
Highly Endorsed—Indispensable for Ready Reference 
ond Home Study. 

$4 COMPLETE • PAY ONLY $1 A MONTH 

Step up your owa skill with the facts and fleures ot 

? our trade. Audela Mechanics Quldea contain Prac- 
Ical Inside Trade Information in a handy fo^ 
Fully Illustrated and Easy to Understand, HUfhly 
Endorsed. Check the book you want lor 7 days* 
Free Examination. 

Send No Money. Nothing to iMiy postman. 

tm -CUT HERE ——-we 

MAIL ORDER 

AUDEL, Publishers,49 W.23 St., 

Please seed me Postpaid for FREE EXAMINATION boeka 
marked <x) baiow. If I decide le keep them I earee le 
mall SI In 7 Days on each book ordeeed and further 
mall St monthly en oach book unlN I hava paid Prica 
..oiherwlsa, I will roturn tham. 

RADIOMANS GUIDE, 914 Pacss.$4 


I 


ELECTRICIANS EXAMINATIONS, 250 Pagas . 
WIRING DIAGRAMS. 210 Pages 


LI ELECTRIC MOTOR GUIDE, 1000 Pages . . . 

□ ELECTRICAL DICTIONARY, 9000 Terms . . 
ELECTRICAL POWER CALCULATIONS. 425 Pgs. 
HANDY BOOK OF ELECTRICITY, 1440 Pages 

ELECTRONIC DEVICES. 216 Pages. 2 

r- ELECTRIC LIBRARY. 12 vol., 7000 Pgs., $1,50vol. 

“OIL BURNER GUIDE, 384 Pages.>, 1 

REFRIGERATION & Air Conditioning. 1280 Pgs. 4 
POWER PLANT ENGINEERS Guide. 1500 Pages. 4 
PUMPS. Hydraulics A Air Compressors, 1658 Pgs. 4 

WELDERS GUIDE. 400 Pages. i 

BLUE PRINT READING. 416 Piges. 2 

SHEET METAL WORKERS Handy Book, 388 Pgs. 1 
SHEET METAL PATTERN LAYOUTS, 1100 Pgs, 4 

AIRCRAFT WORKER. 240 Pages. 1 

MATHEMATICS A CALCUUTIONS. 700 Pgs.. 2 

MACHINISTS Kandy Book, 1600 Pages ... 4 

MECHANICAL Dictionary. 968 Pages.4 

, AUTOMOBILE GUIDE. 1700 Pages.4 

DIESEL ENGINE MANUAL, 400 Pages ... -2 
I MARINE ENGINEERS Handy Book, l280 Pages 4 
MECHANICAL DRAWING GUIDE. 160 Pages . 1 

MECHANICAL DRAWING A DESIGN. 480 Pgs. 2 
MILLWRIGHTS A Mechanics Guide. 1200 Pgs. 4 
CARPENTERS A Builders Guides (4vols.). . 6 

PLUMBERS A Steamfitters Guides (4 vols.) . 6 

MASONS A Builders Guides <4 vols.) .... 6 

1 MASTER PAINTER A DECORATOR. 320 Pgs. 2 
GARDENERS A GROWERS GUIDES (4 vols.) 6 
ENGINEERS and Mechanic* Guides 
Nos. 1. 2. 3. 4. 5, 6. 7 and 8 complete ... 12 

1 Answers on Pricticel ENGINEERING .... 1 

ENGINEERS A FIREMANS EXAMINATIONS . 1 


Kmginyadby 


n.c.F. 
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THE MOST 
DESIRABLE 
ANTENNA 
MOUNT 
EVER MADE! 


Chimney Mount 
Antenna Base 


• for TELEVISION 

• FNo AMATEURS 


List Price: ^7.50 
Cost to Retailer: ’4.50 

Installed in 10 minutes • Permits Use 
of Several Mounts on One Chimney 


Chimney Mourtf is by for the fastest setting pro¬ 
duct of its type in the radio and television fields. 
It con be installed In ten minutes without the use 
of special toots or drilling of holes. Several mounts 
con be strapped to one chimney—to pole, 2x4, 
side of house or to any rectangulor roof extension. 
Fostens aerial to highest point with galvoniied 
steel bands having a combined tensile strength of 
more than 3,000 lbs. Mode of corrosion-resistont 
aircraft-type aluminum alloy. Weight: 3 lbs. 



.AvaillabJf I( 

cncT DctvJeiS Of Wrif9 TO 


South River Metal Products Co. 

Soul^ Mivfr 


The Ka<lio Aloiitli 


ALL-METAL TV TUBES are now be¬ 
ing manufactured by the Tel-O-Tuhe 
Corporation of America, according to an 
announcement made last month hy Sam- 
ual Kagan, the firm’s president. The new 
tube has a IG-iiich viewing surface. 
They are being produced at the rate of 
100 a <lay, the first metal viewing tube 
to be made in quantity. 

Most of fhe tul)e is made of spun 
chi'ome-steel alloy. Oi dinary plate glass 



is u.se<l for the face. Advantages in¬ 
clude: lighter weight (the new tul>e 
weighs mily about one-sixth as much as 
a 15-inch all-gla.ss tube) ; larger view¬ 
ing aiea (144 square inches, comparerl 
with 115 for a standard 15-inch glass 
lube) ; and lietter shielding from ambi¬ 
ent light. 

MICROWAVE RELAYS are now be¬ 
ing used for .«om(* of the or<linary long¬ 
distance telephone conversations be¬ 
tween New York and Ho.«t()n, the Long 
Lines Department <if the American 
Telephone and Telegraph Company an¬ 
nounced last month. The new system 
was completed about a year ago and 
was used for experiments in the trans- 
mi.ssion of telephone and television traf¬ 
fic. Seven stations operating in the 
vicinity of 4.000 me are u.sed over the 
New York-Hoston route, 

NEW OPERATOR LICENSE classi- 

lications will not he created, the PXC 
announce<l last month. Some lime ago 
the Conimis.'iion had j>roposc(l abandon¬ 
ing the present radiophone licenses 
which cover broadcast station opei'alors 
and a<lopting three new grades, broad¬ 
cast onginoer-operat(»r, broadcast tech¬ 
nician-operator, an<l limited broadcast 
operator. 

The proposal had been strongly op¬ 
posed hy union sp()ki‘smen, who charac¬ 
terized it as <legra(ling. It was suggested 
that the problem of higher qualifica¬ 
tions ft>r broadcast operators he solved 
by advancing the requirements for ob¬ 
taining the first class ’phone license to 
cover the latest developments in the 
field. 

The FCC announced that it had 
started revision of the examinations 
and that work has been completed on 
the examinations for first and second 
permits. 

COSMIC NOISE which left outer 
space about 3,000 years ago is interfer¬ 
ing with our radio communication to¬ 
day. According to an account published 
lecently in the Australian Journal of 


Scivnfific Resvan'ht J. G. Bolton and 
G. J. Stanley have discovered that this 
radiation comes from a mysterious space 
in the constellation 

The radiation produces the second 
loudest co.sniic noise of any place in 
the Milky Way. A place in the constel¬ 
lation Sagittarius i)i*oduces the loudest 
noise. 

The Cygnus radiation is unusual be¬ 
cause it sends two kinds of signals. One 
is of constant intensity at about 100 
me; the other varies in intensity and 
uses frequencies below 100 me. 

CHILDREN may not attend television 
shows in New Jersey bars, according 
to a decision last month by State Alco¬ 
holic Beverage Commissioner Erwin B. 
Hock. 

Patrick Radigan, owner of a Hoboken 
tavern, had made a j)raetice of closing 
his bar to adults between 6 and 7 p.m. 
and inviting neighborhood children in 
to watch the television juvenile pro¬ 
grams. In Oldering Mr. Radigan to stop 
the practice, Hock wrote, “However 
worthy your intentions, I disagree. 
Henry Wadsworth Longfellow would 
turn over in his grave if he could see 
the locale of your ‘Children’s Hour’!” 

SIGNAL CORPS RESERVE UNIT 

will he organized in New York under 
the sponsorship of NBC, Chief Signal 
Officer ]Maj. Gen. Spencer B. Akin an¬ 
nounced last month. The unit will he 
a mobile radio broadcasting company. 

SYNTHETIC MICA with the desira¬ 
ble characteristics of natural mica has 
l>een produced for the fir.st time, it was 
revealed last month. The material is 
being produced by a pilot plant under 
a re.^eareh program sponsored by the 
Office of Naval Research, the Army Sig¬ 
nal Corps, and the Navy Bureau of 
Ships. 

Known as fluorinc-phlogopite mica, 
the synthetic can be separated into thin 
she<‘ts and has good electrical and me¬ 
chanical properties and chemical stabil¬ 
ity, The discovery is important because 
of the scarcity of natural mica in this 
country. Indispensable in almost all 
electronic apparatus, only 15'y of the 
amount of mica needed during the war 
was produced domestically, 

SUSPENSION OF LICENSES of 

three amateur stations was proposed 
last month by the FCC. Reuben E. 
Gross, W20XR, a lawyer of Staten 
Island, N. Y., was charged with trans¬ 
mitting deceptive signals. According to 
the commission, Mr. Gross transmitted 
ami rweived messages to and from Pal¬ 
estine in code on behalf of a third per¬ 
son and used false call letters in ad¬ 
dressing the Palestine station in order 
to conceal its identity, 

Joseph A. Jurkowski and Marvin C. 
Grossman of Caldwell. N, J., were 
charged with using profanity during a 
radio conversation. The commission said 
the two made “obscene and disrespectful 
allusions to this commission and the law 
generally.” 
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MODEL 630. Outstanding Features: (1) The new Triplett 
Molded Selector Switch with contacts fully enclosed ... (2) 
Has Unit Construction with Resistor Shunts, Rectifier Batteries 
in molded base ... (3) Provides direct connections without 
cabling ... no chance for shorts ... (4) Big easily read 
5 ^/ 2 " Red • Dot Lifetime Guaranteed Meter. 

TECH DATA 

D C. VOLTSr 0-3-12-60-300.1200-6000, at 20,000 Ohms/Volt 
A C. VOLTS 0-3-12-60.300.1200-6000, at 5,000 Ohms/Volt 
D C. MICROAMPERES: 0-60, at 250 Millivolts 
D C. MILLIAMPERES: 0-1.2.12-120. at 250 Millivolts 
D C. AMPERES; 0-12, at 250 Millivolts 

OHMS: 0.1000-10,000; 4.4 Ohms at contei scale on 1000 scale, 44 Ohms 
center scale on 10,000 range. 

MEGOHMS; O.l-lOO (4400-440,000 at center scale). 

DECIBELS; ~30 to -4, -16. -30, -44, 56. -70. 

OUTPUT: Condenser in series with A C. Volt ranges. 

MODEL 630. U.S.A. Dealer net price $37.50 

Leather Carrying Case, $5.75. . . Adapter Probe for TV and 
High Voltage Extra. 

MODEL 666-HH. This is a pocket-size tester that is a marvel 
of compactness and provides a complete miniature laboratory 
for D.C. and A.C. voltages, Direct Current and Resistance 
analyses. Equally at home in the laboratory, on the work bench 
or in the field ... its versatility has labeled it the tester with 
a thousand uses . . . housed in molded case . . . 

TECH DATA 

DC. VOLTS: 0-10-50.250-1000-5000, at 1,000 Ohms/Voll 
A.C. VOLTS: 0-10.50-250-1000-5000, at 1,000 Ohms/Voll 
D.C. MILLIAMPERES; 0-10-100-500. at 250 Millivolts 
OHMS: 0-2.000-400,000, (12-2400 at center scale) 


MODEL 666.HH. . U.S.A. Dealer Net Price. 
Leather Carrying Case, $4.75. 


. $ 22.00 


MODEL 625-NA. This is the widest range laboratory-type 
instrument with long 5.6* mirrored scale to reduce parallax. 
Special film resistors provide greater stability on all ranges. 
Completely insulated molded case. Built by Triplett over a 
long period of time, it has thoroughly proved itself in labora¬ 
tories all over the world. 

TECH DATA 

SIX D C. VOLTS: 0-1.25-5-25-125.500-2500. at 20.000 Ohms/Volt 
SIX D C VOLTS: O.2.5.10.50-250-1000-5000. at 10,000 Ohms/Volt 
SIX A.C. VOLTS: 0-2,5-10-50 250-1000-5000. at 10,000 Ohms/Voll 
D.C. MICROAMPERES 0-50, at 250 Millivolts 
D.C. MILLIAMPERES 0-1-10-100-1000, at 250 Millivolts 
D C. AMPERES: 010; at 250 Millivolts 


OHMS 0-2000-200,000, (12-1200 at center scale) 

MEGOHMS; 0-40, (240,000 at center scale) 

SIX DECIBELS RANGES: -30 -3.0, -H5, -29, 4-43, +55, +69, 
(Reference level “O" DB at 1.73 V on 500-0hm line.) 

Six Output on A.C. Volts ranges. 

MODEL 625-NA. U.S.A. Dealer Net Price. . .$45,00 
Carrying Case, $5.50. Accessories available on special order 
for extending ranges. 


MODEL 2405-A. This instrument combines ultra sensitivity 
with a large 5%" scale meter and is housed in a rugged metal 
case. . . It is furnished with hinged cover so that it can be 
used for service bench work or for portable field service. 
Gives A.C. Amperes readings to 10 Amps. 

TECH DATA 

D C. VOLTS: 0-10.50.250-500.1000, at 20,000 Ohms/Volt 
D C AMPERES; 0-10. at 250 Millivolts 
D C MILLIAMPERES 0-1 -10-50-250, at 250 Millivolts 
D.C. MICROAMPERES; 0-50, at 250 Millivolts 
A C VOLTS. 0-10-50.250-500-1000 at 1000 Ohms/Volt 
A.C. AMPERES: 0-0.5-1-5-10. at 1 Volt-Ampere 

OHM-MEGOHMS: 0-4000-40,000 ohms—0-4-40 megohms (self-contained 
batteries) 

OUTPUT: Condenser in series with A.C. Volts ranges 

DECIBELS: -10 to -i-15, -29. -r43. -49, -r55. (Reference level "0" DB 
at I 73 V. on 500-ohm line.) 

CONDENSER TEST Capacity check of paper condensers is possible by 
following data in instruction book. 

MODEL 2405-A. . U.S.A. Dealer Net Price. . . .$59.75 


MODEL 2451. Electronic Volt-Ohm-Mil-Ammeter ... is easy 
to use in complicated testing ... A must in F.M. and TV 
work in any sensitive circuit where low current drain is 
a factor . . . 

TECH DATA 

D.C -A.C.-A.F VOLTS 0-2.5-10-50-250-500-1000 
R.F VOLTS 0-2 5-10-50 

D C. MILLIAMPERES: 0-2.5-10-50-250-500-1000 
OHMS O-IK-IOK-IOOK 
MEGOHMS O-MO-lOO 

INPUT IMPEDANCE; 11 Megohms on D.C. Volts. 

4 8 Megohms on A.C.-R.F. Volts 

MODEL 2451. U.S.A. Dealer Net Price . . $76.50 

External high-voltage probe available on special order. See 
the Triplett V.O.M. line at your local Radio Parts Distributor 
or write 




TRIPLETT ELECTRICAL INSTRUMENT COMPANY • BLUFFTON,OHIO,U.S.A. 

/n Conodo; Triplett Instrum^nti of Conodo, Georgetown, Ontorio 


NOVEMBER, 1948 


















It 




AIR KING 

t/ff/Zi* ff. if/t-it 

Model A-725 


Only fxper/ence can build fine WIRE RECORDERS 

— and only AIR KING experience could build this moderately 
priced, matchless \\'ire Recorder with Amplifier. As pioneers, 
AIR KING has achieved and maintained the leadership in the 
magnetic recorder industry. Glamorous consoles . . . compact 
portables ... radio-phono-wire recorder combinations: every one 
is AIR KING c pericnet-bnilt. It's the kno\v-ho\r that counts! 

AIR KING has it! 

AIR KING PRODUCTS CO, ^C.. 170 53rd STREET, BROOKLYN 32. NEW YORK 
fxpor/ Address. Air K ng InierPC^icnol. 75 West Street, New York 6, New York 


Modal A-750*l 


Model 4700 


1^ THESE SELLING ADVANTAGES 

★ Complete with amplifier ★ Records direct 

from radio, phonogroph or telephone ★ Auto- ^ 

i motic shut-off oi end of play or rewind of wire 

★ Crystal mike for hand table or stand and 
plug-in mike cord ^ Rewind speed: 6 times 
forward speed ★ Plug for coble to record from 

i rodio to phonograph ★ Eroses automoticolly ^ 
when recording Over used wire ★ Safety lock 
I prevents accidental erasure ★ Covered in | 
leatherette ★ One piece chossis ★ Luggoge- | 
type carrying cose ★ 5' Alnico V P.M. Speaker 

★ TUBES: 2 - 50L6. 1 1280. 1 - 6AQ6 plus 

selenium rectifier ★ WEIGHS: 21V^ lbs. ★ 

\ MEASURES: 13 ^/ 4 " long by 12' wide by 9' high 


The AIR KING Wire Recorder line is complete 
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inin 9 Equipm®"* 


I'll Send You 


elud »»9 


testing 


AH COUPON fOtt THSSe 2 BOOKS! 




80 90 100 120 


MO 

160 


Learn fast ... Barn fast 

HOME TRAINING 

Planned For Your Needs 

You Build AH These 

TESTERS • • • and MORE! 


PRACTICE WITH 
YOUR OWN 
HANDS! 

Mind Iraini ng 
through hand 
practic«, that's 
the only woy to 
LEARN and RE¬ 
MEMBER Radio. 
It's the molt sue* 


OVER 

175 PRACTICAL 
EXPERIMENTS 
You'll Find out how 
to build countless 
Rodio Circuits. 
You’ll leorn o new, 
fast way to test 
Radio Sets without 
mfg. Equipment, 


Practice 
Does If! 

SoldcrintT, W'sr- 
inir. connect* 
inRltadioF*arts 
. . . 

circuits with 
yourown hands 
you can’t 
beat this meth¬ 
od of learnintr. 
When you con¬ 
struct this Rec¬ 
tifier and Fil¬ 
ter Res isto r 
and Condens¬ 
er Tester, etc,, you 
Radio that leads to 


I give you a fine, mov- 
ins-coil type Meter 
Instrtiment on Jewel 
Rearinps — with parts 
for a complete Analy¬ 
zer Circuit Continuity 
Tester. You learn how 
to check and correct 
Kcceiver defects with 
professional speed and 
iiccu racy. 


get a really pjactical slant on 
a money-making future. 


under Public Laws 16 and 346 


LOW COST NOME RADIO TRAINING! 


easy Mtntefy Payments! 


My perfected Radio Training prepai-es you 
to start your own Uadio Service SIiojl— or to 
land a lug pay Uadiojoh. With iny In-lp yon 
get lladio jol).< while learning- ^or extra cash 
and rich experience. 1 train y»)U K 1(11 Tl' by 
putting you to work witli your haiul.s in \onr 
own home during .spare hoitr.s. You get ^ big 
kits of real profes.sional Ratlio I’.aits and 
EqnipnicMit—and use th<*m to l>uihl. an<l 
irouble-shoot a powerful 0 lube superliet re¬ 
ceiver. a 10 range test tueter set-up and over 
175 fascinating, instrunive Radio e.xperi- 
inents. My training i.s down-to-eartli, ie;dly 


PU ACTICAh—it’s the Training you need to 
make monc\’ in R.adio. Theory is cut to the 
befi<‘ — you doti’t neetl any pre\'ious .schooling 
or expericiiCA*. Spra> berry 'rraining .starts you 
out at the vei\’ l>egilining of Radio —the les¬ 
sons arc illust raT<‘d. simply writ ten and easy to 
nndcrsi^and, Cct tlie facts about Spray berry 
Tntiriing now. Find out what it can aIo fr^r you 
prepan* foramazing opporiuuitics in liadio 
Servicing. '1‘clevision, l‘.M. Uadar and 1 ndns- 
trial 1!1« ( trollies. Fill out anrl mail coupon for 
my two big Rooks—l UEK. Xo obligation — 
atid no salesman will call. Mail coupon Now! 


VETERANS: Approved for G. I. Training 


» A 

Building this Signal Generator and multi-pur- 
>se Tester will give you the kind of valuable ex- 
;rience and practice that is so important as a 
lundation for making good money in Radio. It 
akes a breeze out of fixing Radios, and you don’t 
ive to spend money on ready-made Equipment. 


MOW(1'''VO LOCATIONS 

• — • TO SERVE YOU BETTER 

Maif Coupon to Locution Nearest Your Home 

SPRAYBERRY ACADEMY of RADIO, Dept.20-L 

Spreyberry Building 20 N. Wacker Drive 

Puoblo, Colorado ’’ Chicago 6, Illinois 


aPRAYBERRY ACADEMY of RADIO, Dept. 20-L 
SPRAYBERRY BUILDING. PUEBLO, COLORADO, or 
20 NORTH WACKER DRIVE, CHICAGO 6, ILLINOIS 

PIcatr ruth my FREE Copirs of *’How fo MAKE MONEY In RAOtO. ELEC¬ 
TRONICS and TELEVISION" and "Mow to REAO RAOlO OlACRAMS and 
SYMBOLS." 


iMail in envelope or paite on penny postcard) 


KILOCYCLE a 
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How do you stuck up 
in the modern radio servicing field? 





□ AM BROADCAST RECEIVERS 

n broadcast receivers 

D TELEVISION RECEIVERS 
C AUTOMATIC PHONOGRAPHS 
C HOME RECORDING DEVICES 
C PUBLIC ADDRESS SYSTEMS 

□ INTERCOMMUNICATING 

SYSTEMS 

□ HEARING AIDS 

O TELEPHOTO EQUIPMENT 
C home facsimile RECEIVERS 
G RADIO WEATHER DEVICES 

□ HOME SOUND MOVIES 

□ RADIO TELETYPEWRITERS 
C alarm SYSTEMS 

□ cardiographs 

□ chemical controls 
Dcircuit breakers 



□ mobile communications 
equipment FOR: 

POllCt. riRt. fOtCST SCAVlCt. 
AiRCirAFT, MARINE. CXPLORA. 

tionS. railroads, taxicabs. 
STREETCARS. BUSSES. TRUCKS, 

ambulances, emergency 

VEHICLES. ETC. 
SYNCHRONIZERS 
THERAPY EQUIPMENT 
THICKNESS GAUGES 
timers 

□ traffic CONTROLS 

□ vibration 

□ weighing 

□ WELDING 

□ WRAPPING 

□ XRAY 


□ safety devices 

□ selecting machines 

□ signalling 

□ sign CONTROLS 


□ ELECTRIC FENCES 

□ furnace CONTROL 

□ FURNACES, induction 

□ gas DETECTION # 

□ GRADERS 

□ HEATERS 


□ 

C DETECTORS 

□ detonators 

□ DOOR OPENERG 

□ dryers 

□ engine TESTERS 

□ elevator levelers 


□ 

□ METAL ANALYSIS 

□ MICROSCOPES 

□ MOTOR CONTROLS 

□ PACKAGING 


Have you taken a really good look recently at the expanding 
service fiehl? Do you have a feeling of helplessness when you 
think of some of the intricate, newmodel equipment that you 
may he called upon to service? Or of the many johs you may be 
missing in these related fields because you feel you don’t know 
anything about them? 

\ou may as well face the facts. You must keep your technical 
ability in pace with industrial developments—or he left behind 
heeaiisc you lack understanding of radio-electronics as applied 
today to business and industry. 

There is no nceil to tell these things you already know. But it 
is important for you to realize that, no matter whether you arc a 
‘‘hcgiimcr” or an “‘old timer” CREI home study training can help 
you. You will find that CREI courses in Radio-Elcctronies and 
Television arc pitched to your own level. They take you all the 
ivay from introductory basic principles to advanced training, on 
to specialized subjects. CREI training can help you right notv, 
ill your daily w^ork in the installation and servicing of radio- 
electronic equipment. 

CREI’s rcputalion has hecn proved over a period of 20 years. 
Join the many servicemen who arc studying—at home^—^thc new 
developments and techniques with CREI—protecting their 
future Johs, their businesses by aecpiiring the new “know-how” 

NOW! 


Radio Service Division of 

CAPITOL RADIO 
ENOINEERING INSTITUTE 

An Accredited Technical Institute 


TELEVISION 
AND FM 
SERVICING 

This is it! The New 100% 
Practical “On-the-Job" Course 

SEND IN THE COUPON NOW! 


I 


Find Out for Yourself How 
This New CREI Course Can Help You 


I 





Dept. 5118,16th & Park Rd., N. W., Washington 10, 

Branch Offices: N«w York (7) 170 Broadway • San FroncUco (2) 700 Market 
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RADIO 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today*s unlimited opportunities in Radio 


Lessons 


Good Jobs Await the Trained 
Radio Technician 


You arc neotled in ^he great, modern Radio, Television and Elec¬ 
tronics industry! Trained Radio technicians are in constant and 
growing demand at excellent pay—in Broadcasting, Communica¬ 
tions. Television. Radar. Research Laboratories, Home Radio 


and 
Instruction 

Material Are Up-to-date, Practical, Interesting. 


Service, etc. National Schools Master Shop Method Home Study 
course, with newly added lessons and eciiiipmeni, can train you 
in your r^pare time. your oivn home, for these exciting 

opportunities. Our method has been proved by the remarkable 
success ot National Schools-t rained men all over the world. 

You Learn by Building Equipment with 


National Schools Master Shop Method Home Training gives you 
basic and advanced instruction in all phases of Radio. Television 
and Electronics. Each lesson is made easy to understand by nu¬ 
merous illustrations and diagrams. All instruction material has 
been developed and tested in our own shops and laboratories, 
under the supervision of our own engineeis and instructors. A 
free sample lesson is yours upon request—use the coupon below. 


Standard Radia Parts We Send Yau 



Viuii Xtitiiiiial Schools Ctuirse includes 
not only basic theory, but procticai 
traiiiiii;^ as well— itut» htf doiufi. 
We setui you complete standard ecpiila¬ 
ment of professional iiiiality for hiiibl- 
iriLT various experimental and test 
uniis. You advance step by step until 
yoi’ aie able to biiilil the modern su¬ 
per hetei-odyne receiver shown above, 
which is yours to keep anti enjoy. You 
perfOi m more than 100 experiments— 
biiiUI many types of circuits, .sipnnl 
ftenerator. low power rndio transmit¬ 
ter. audio oscillator, and <ither units. 
1'he Free MooUs .shown above tell you 
nuii'e nlu>iit —semi for them today! 


Now! NEW PROFESSIONAL MULTITESTER 
INCLUDED! 



This versatile testinsr instrument is portable 
and complete with test leads and batteries. 
Simple to operate, accurate and dependable. 
Y will be able to <iiiickly locate trouble 
and adjust the most delicate circuits. You 
ca. ns? tb< .Mii’litester at home or on ser- 
vi< e cafl>. It - dr<i<rnefl to mea.sure AC and 
DC volts, current, resistance and decibels. 
You will be proud to own and use this 
valuable professional instrument. 


You Get This and Other Valuable 
Information in the Free Sample Lesson: 


Both Home Study and 
Resident Training 
Offered 


Receiver Circuits ami How TDey are 


1. Basic 
Used. 

2. Construction of the Antenna Circuit. 

3. How Energy is Picked Ua by tlie Aerial. 

4. How Slgt>al Currents are Converted into Sounit, 

5. How the Tuning Condenser Operates. 

6 . How the R F Tr.ansformer Handles the SiQn.il, 
and other data, with riiaorams and IHuslrations. 


APPROVED FOR 

VETERANS 

Check Coupon Below 
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formerly RADIO-CRAFT 

In -orporating 

SHORT WAVE CRAFT* TELEVISION NEWS* 

RADIO & TELEVISION 

^^Tiadcmark rcRisicrcd U. S. Patent Odlco 


Hugo Gernsback, Editor-in-Cbief 
Fred Shunaman, Managing Editor 
M. Harvey Gernsback, Consulting Editor 
Robert F. Scott, W2PWG. Technical Editor 
R. H. Dorf, W2QMI, Associate Editor 
I. Queen, W20UX, Editorial Associate 
Angie Rascale, Production Manager 
Elmer Fuller, Shortwave Editor 
Wm. Lyon McLaughlin, 

Tech, illustration Director 
G. Aliquo, Circulation Manager 
John J. Lamson, Advertising Director 
Alfred Stern, Promotion Manager 
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Editorial (Page 21) 

How to Break nto Servicing. 


21 j 

Audio (Pages 22-23) 

Sound Helps Yc-u Make More Money... 


22 

Amateur (Pages 24-25) 


24 

Servicing (Pages 26-30) 

Servicing a Nol y Set. 

Radio Performar ce Tests. 
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26 
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31 
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38 

40 

Television (Pages 42-48) 

Using TV Test f atterns. 

.by John R. Meagher 

47 
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Construction (Page 62) 

Instrument Volt.ige Supply.by R. L Parmenter 62 
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European Report...by Major Ralph W. Hallows 64 
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This year again more radio men will 
buy more Sealdtite'^ Capacitors than 
any other molded paper tubulars. 

This year-after-year preference for 
Sealdtite Capacitors over all other 
molded paper tubulars is positive 
proof of Sealdtite superiority. And 
there are reasons! Solar’s exclusive all¬ 
purpose molded Hi-Temp construction 
resists atmospheric moisture, and heat 
up to 100®C—no cardboard tubes to 
grow soggy—no dripping wax. These 
all add up to definite assurance of long 
trouble-free life. Write right now for 
catalog. 

SOLAR CAPACITOR SALES CORP. 
NORTH BERGEN. NEW JERSEY 

SEALDTITE MEANS LONGER LIFE 


^TfodB Mark 


SOLAR CAPACITORS 

"QuaHly Above Ait" 
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You Practice Radio SERVICING 


You Practice COMMUNICATIONS 


As part of my n<rw Com¬ 
munications Course 1 
send you parts to 
build your own Trans¬ 
mitter. Conduct actual 
procedure demanded 
of Broadcast Station 
Operators, practice 
many interest ini; ex¬ 
periments and tests. 

' learn how to put a 
transmitter on the air. 


As part of my Servicing 
Course, 1 send you the speaker, 
tubes, chassis, transformer, 
loop antenna. EVERYTHING 
you need to build this modern 
Radio Receiver that brings in 
local and distant stations. You 
^ use it to con- 

4^* % duct many 

tests and ex- 
I mIm JWmB periments. 


I Send You Parts To 
This Equipment 


[tnp; with MANY KITS OF PARTS I Send 

f i a pu»d-pay Job In the fust-growiiig Radio 

^ r anil 'i’eU'Vistdil imllist ries <ir In* nf vnnr own 


I is Power Pack as 


You BUILD this Superheterodyne 
Receiver Circuit and 
conduct frequency 
Modulation experi- ^ 

ments and many 

other tests Sf' 

as i>art of 

vicing 

Course. W 


part of my new Commutti- 
cations Course. Use it to 
Is conduct fascinating 
B .^experiments with fre- 
quency am- 
^ plifiprs and 

2 multipliers, 
buffer 
- stages, etc. 


YOU BUILD this 

Signal Generator as 
part of my Servic¬ 
ing Course for more 
valuable experience. 
It provides ampli¬ 
tude-modulated sig¬ 
nals for many inter¬ 
esting tests and 
- V'xpcriments. 


YOU BUILD this 
Wavemeter as part 
of my new Commu¬ 
nications Course. 
Use it with Oscil¬ 
lator you also build 
that furnishes basic 
power to transmit¬ 
ter and determines 
transmitter fre¬ 
quency. _ 


Good Job in 
M Radio Station 

“Am Chief Engl- 
H / iP nrer of Station 
WORD, In 
charge of four 
men. Owe all I know about 
Radio to Mil. '-CLYDE 
J. BURDETTE, Spartan¬ 
burg, South Carolina. 


Makai Exba Cash 
^ % In Spare Time 

'’Earned enougli 
lk|Br spare time cash 
to pay for my 
course by time I 
graduated. NRI tniinlng 
is tops!’'—ALEXANDER 
KISH, Carteret, New 
Jersey. 


operates Own 
^ M Radio Busineti 

"Now have two 
W Radio shops ser- 
WK 7 vicing about 200 
WHk sets a month. 
Have largest service es> 
tablishment in Soutlieast 
Missouri.” ARLET 


I MR. J. E. SMITH, President, Dept. 8MX 
: Nitional Radio Institute, Washington 9, D. C. 

Mail me FREE Sample Lesson and 6t 
I buok about how to win success in Radio 
a Television—Eiocti'unics. (No salesman will 
• Please write plainly.) 


Name. 


I Address 


City. . Zone.St:ite.. 

I □ Check If Veteran APPROVED FOR TRAINING UNDER G. I. BILL 




&ood 


MY COURSE 
INCLUDES 


TELEVISION 




























